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0 AmfeecttrteJ&ge*** 

© Hovel nephthyrtoine-. ^tnoiine- and bencoxajine- car* 
boxylic acid* »s antibacterial egenta ere deeedbed at well ea 
method* to* their manufacture, formulation, and use in 
treating bacterial infectiona including the deecnptlon of 
certain nov*i inter medtetea uaed in the menu factor* of tha 
anttbectenai agent*. The agent* hava The formula: 



(cN i , «y lv "*"' , " ,, \ 




(CM,) ,„-CM-(CM,) , 



-(CH 2 ). 



■ cm — (cm 2 )^/ 



in which T it 



wherein 2 i, z |C*,RJ„ 



^ { C H 



6 



CO 



o 
o 
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BACKGROUND OF THE INVENTION 
' * us Patent 4,341,4er 'ffrmeffiff orrtaln subititutid 
7-( 3-amino-l-pyrrolidinyl ) -1-tthyl -6-£lupro-l , 4- y 

5 having the general formula; 




C 2 H 5 



NHR 



The compounds are disclosed to have antibacterial 
activity. 

The Journal of Medicinal Chemistry, 23' 1 ? 58 
10 (1980) discloses certain substituted quinolihe-3- 
car boxy 1 i c acids ha v i ng -the s t r uctural- formula 




wherein (^N- may be pyrrol id inyl , See also US Patent 

4,146,719. The compounds are disclosed to have anti- 
15 bacterial activity. 



0106489 



-3- 

Eu rope an Patent Application 81 10 6747, 
Publication Number 047,005, published March 10, 1982, 
discloses certain benzoxaiine derivatives having the 
s true tural formula . ... 



O 




wherein A is halogen and B may be a cyclic amine 
substituent such as pyrrolidine, or piperidine. 

Certain 7-heterocyclic substituted 1,8- 
naphthyr idines are disclosed in Eur, J. Med. Ghem. - 
Chimica Therapeut ica , 29, 27 (1977). US Patents 
3,753,993 and 3,907,808 disclose certain 7-pyridyl- 
quinolines . 

The references teach that these compounds possess 
antibacterial activity. .^-^v^™ 



SUMMARY OF THE INVENTION 
The invention in a first generic chemical 
compound aspect is a compound having the structu 
formula I — 



4- 
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wherein 2 is -Z ' --(CR5R6 ) n • "NR^R^, 



^-(CH 2 ) n v^(CR 5 R 6 ) n n N 
-N Y N-R3, 



<CH 2 ) n '«. 



or -N n | N-R 3 , 
s CH 2 CH CH 2 ' 




X is CH f CC1, CF, OOH, CO-alkyl having from 

one to three carbon atoms, C-NH-a}kyl having 

from one to three carbon atoms or N; 

Y is hydrogen, fluorine, chlorine, or bromine; 

n is 1, 2, ,3, or 4; £ 

n' is l'V 2, 3, or 4 wherein n W is a total 

of 2, 3,/ 4, or 5; 

n* 1 is 0, 1, or 2, and 

n ' ' ' is 1 , or 2 ; 
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Rl Is hydrogen, alkyl having Jfrom one to six 
carbon atoms or a cation; 
R2 is alkyl having from one to four carbon 
atoms , vinyl, haloalkyl , or hydroxyalkyl 
having from two to four carbon atoms, or 
cycloalky l having three to six carbon atoms; 
R3 is hydrogen", alkyl having from one to 
four carbon atoms or cycloalkyl having three 
to six carbon atoms; 

R4 is hydrogen, alkyl from one to four carbon 
atoms, hydroxyalkyl having two to four carbon 
atoms, trif luoroethyl or R7CO- wherein R 7 is 
alkyl having from one to four carbon atoms, or 
alkoxy having from one to four carbon atoms, 
with the proviso that when X is N and 2 is 

-N ^~NR 3 R 4 , in which n + n 1 is 3, 

R 3 is cycloalkyl having three to six carbon 
atom, or R 3 is alkyl from one to four carbon 
atoms and R4 is alkyl from one tojfour carbon 
atoms", hydroxyalkyl having two'' to* four carBdn 
atoms or t r i f luoroethyl ; 

R 5 is hydrogen, or alkyl having from one to 
three carbon atoms; 

R 6 is hydrogen or alkyl having from one to 
three carbon atoms; 

where X is OOH said hydrogen of C-OH and saic 
R2 of N-R 2 may be displaced by the ring 
forming radical 
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-CH-CH- wherein 

II 
Rg R9 

R8 i» hydrogen or an alkyl group of one to 
three carbon atoms and v 
R9 is hydrogen or an alkyl group of one to 
three carbon atoms, 

and the pharmaceutical ly acceptable acid 

addition or base salts thereof. 
The significance of the symbol - is intended 
only to show point of attachment of* the radical to 
other atoms of the remaining component of the 
molecule. 

Compounds where X is C-OH wherein said hydrogen 
and said R2 of NR2 are displaced by the ring form- 
ing radical -CH-CH- have the following formula: 
I I 

Re R9 



0 




The preferred compounds 
those wherein 2 1 is 



of this invention are 
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-< <cHj,n v « JO. 



also preferred compounds of this invention are those 



wherein 2 is 



^-(CH 2 ) n X/^ (CR 5 R 6 ) n -'s 
-N Y N-R 3 

^-(CH 2 ) ,/V (CH 2 ) n -^ 



5 Other preferred compounds of this invention 

are those wherein Y is fluorine. 

Other preferred compounds of this invention are 
those wherein X is N, CH, or C-F. 

Other preferred compounds of this invention are 
10 those cyclic derivatives wherein C-0 is linked to the 
1 -nitrogen by the -CHR 8 CHR9 radical, and R8 and 
Rg are each hydrogen or methyl. 

Other preferred compounds of this invention are 
those wherein Ri is hydrogen or a pharmaceutical^ 

15- acceptable 'base salt such as a- metal -or- amine salt 

Other preferred compounds of this invention are 
those wherein R 2 is ethyl, vinyl, or 2-f luoroethyl . 

Other preferred compounds of this invention are 
those wherein n' • is one, R 3 is hydrogen, methyl, or 
20 ethyl, R4, Rs, * nd R 6 " e hydrogen. 

The most preferred compounds are those wherein X 

is N or CF, Z is f 1 ^ N-R 



CH 2 -NHR 3 or 



Rl is hydrogen, R 2 is ethyl, vinyl, or 2-f luoroethyl . 
25 and R 3 is hydrogen, methyl or ethyl or a pharmaceu- 
tical^ acceptable acid addition or base salt thereof 




mm 
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10 



15 



20 



25 



30 



Particularly preferred speclaa of tht invention 
ara the compound* having the names* 
7-(3-(aminomethyl )-l-pyrrolidinyl)-l-ethyl-6-£luoro- 
1 , 4-dihydro-4-oxo-l , 8-naphthyr idine-3-carboxy lie acid ; 
7- (3-(aminomethyl ) -1 -pyrrol idinyl ) -1-ethyl -6,8- 
dif luoro-1 ,4-dihydro-4-oxo-3-quinolinecarboxylic acid) 
7-t3-(aminomethyl)-l-pyrrolidihyll-6.8-dl£.lu6ro-l- 
( 2-f luoroethyl )-l,4-dihydro-4-oxo-3-quinoline- 
carboxylic acid; 

: 7-1 3 - ( ami nome thy 1 ) - 1 -py r ro 1 i d i nyl J r 6...8-di £ ljjgro- 1 - . . ■ . 
ethenyl-1 ,4-dihydro-4-oxo-3-quinolinecarboxylic acid; 
l-ethyl-7- 1 3 — I (ethylamino) methyl ] -1-pyrrolidinyl J - 

6- f luoro-1 , 4-dihydro-4-oxo-l , 8-naphthyr idine-3- 
carboxylic acid; 

l-ethyl-7- [ 3- [ ( ethylamino) methyl J -1-pyrrol idinyl J-6, 8- 
dif luoro-1 , 4-dihydro-4-oxo-3-quinolinecarboxylic acid; 

7- [ 3- [( ethylamino )methyl) -1-pyrrolidinyl 1-6, 8- 
di £luoro-l-( 2-f luoroethyl ) -1 . 4-dihydro-4-oxo-3- 
quinolinecarboxylic acid; 

7- ( 3- ( ( ethylamino) methyl -1-pyrrol idinyl J -6 , 8-di f luoro- 
1-ethenyl-l , 4-dihydro-4-oxo-3-quinolinecarboxylic 

acid; ____ _ _ 

l-ethyl-6-f luoro-1 , 4-dihydro-7- 13- I [ ( 1 -methyl ethyl )- 
ami no) methyl] -1-pyrrol idinyl) -4-oxo-l, 8-naphthyr idine- 
3-carboxylic acid; 

l-ethyl-7- (3- I I ( 1-methylethyl ) amino) methyl ) -1 - 
pyr rol idinyl) -6, 8-di £ luoro-1 , 4-dihydro-4-oxo-3- 
quinolinecarboxylic acid; 

9-f luoro-2, 3-dihydro-3-methyl-10-(7-methyl-2, 7- 
diazaspirol4.4)non-2-yl ) - 7-oxo-7H-pyr ido I 1 , 2, 3-de]- 
1 , 4-benzoxazine-6- car boxy 1 ic acid; 
1-ethyl -6-f luoro-1 , 4 -di hydro- 7- { 7 -methyl -2 . 7- 
diazaspiro (4 . 4 ) non-2-yl J_- 4-oxo-l , 8_-naphthyr i dine -3- 
carboxylic acid; 
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1 -e thyl -6 , 8-di f luoro-1 # 4-dihydro-7- ( 7-ethyl -2 , 7~ 

d iazaspiro 14*4] non-2~yl ) -4-oxo-3-quinol inecar bbxyl i c 

acid) 

. ^#Hethyl-6^8-dif luoro-1 # 4-dihydro-7-t^methyl-2 # 7- 
5 diazaspiro(4 . 4)non-2-yl)-4-oxo-3-quinolinecarboxylic 
acid; 

p7-( 3-amino--l-pyrrolidinyl)-l-*thyl-6 # 8--di£luoro-l | 
ldihydro-4-oxo-3-quinolinecarboxylic acid; Ji 
7-(3-amino-l-azetidinyl)-l-ethyl~6-f luoro-1 , 4-dihydro- 
V-oxo-1 /8-naphthyr idine-3-caF^xyi ic acid ? and The 
pharmaceutically acceptable acid addition or base 
salts, thereof. — 
10 The invention also includes in a second generic 

chemical compound aspect compounds having the 
following structural formulae 



>— — n-H 



or 



CH 2 NR 3 R 4 



H-N 



N-R: 



II 



Ila 



wherein R3 and R4 are defined hereinabove, with 
15 the proviso that R3 cannot be hydrogen; and the acid 

addition salts thereof. 

The invention further includes as particular 

species of its second generic chemical compound aspect 

tfie intermediate compounds having "the names ethyl 
20 I ( 3-pyrrol idinyl ) methyl ) carbamate , N-ethyl- and N- 

methyl-3-pyrrolidi n erne t ha nam i ne , 2 -me thy 1 - and 

2-ethyl-2 , 7-di azasp i ro 1 4 . 4)nonane and the acid 

addition salts thereof. 
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Th« following process for preparing compounds of 

.the formula^. - ...^ w . w 

0 




III 

wherein Ri, R2, X, Y, and Z are as defined for 
formula X which comprises reacting a compound having 
the following structural formulae 

0 




IV 



wi th an ami ne ror respond i ng to the group, Z.jfherje in 2 
is the compound having the structural formula 



R 4 R 3 N-(CR 5 R 6 ) n f NH 

(CH 2 ) n ,y 



(CH2)n ^ H ,T (CH2)n V (CR S R 6>n"\ 

MCH 2 ) n .>V (CH 2 ) n - 



Vla 



VIb 



or H-N. 



(CH 2Liii-CH-(CH 2 ) 



N-Ri 



CH 2 CH CH 2 

Vic 
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10 



wherwin all of the above terms are as defined in 
formula 1 and L is a leaving group which is P re£er " 
ably fluorine or chlorine. 

The invention also Includes a pharmaceutical 

"Composition which comprises an antibacterial ly .j 
effective amount of a compound having structural 
formula 1 and the pharraaceutically acceptable salts 
thereof in combination with a pharmaceutical ly 

acceptable carrier. 

The invention further includes a method for 
treating bacterial infections in a mammal which 
comprises administering an antibacterially effective 
amount of the above defined pharmaceutical composition 
to a mammal in need thereof. 



15 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 



The compounds of the invention having the 
structural formula III may be readily prepared by 
treating a corresponding compound having the struc- 
tural formula IV or V with the desired cyclic amine 
20 Via. VIb, or Vic. For purposes of this reaction, the 
alkylamine substituent' of ~tompound™v"ia , VIb, or Vic 
may, if desired, be protected by a group which renders 
it substantially inert to the reaction conditions. 
Thus, for example, protecting groups such as the 
25 following may be utilized: 

carboxylic acyl groups such as fortnyl , acetyl, 
trif luoroacetyl ; 

alkoxycarbonyl groups such as ethoxycarbonyl , 
t-butoxycarbonyl , 0 ,B ,B-tr ichloroethoxycarbony 1 , 

30 B-iodoethoxycarbonyl ; 

aryloxycarbonyl groups" such as benzyloxycar b6'"riyl , 
£-methoxybenzyloxycarbonyl , phenoxycarbonyl-;- 
silyl groups such tr imethyl s i lyl : and groups such as 
trityl, tetrahydropyranyl . vinyloxycarbonyl , 

35 o-nitrophcnylsul f cnyl , d i phenyl phosph i nyl , 
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£-toluenesulfonyl , and benzyl, may all be utilised. 
The protecting group may be removed /After the 
reaction between Compound IV or V and Compound Via, 
VIb, or Vic if deal red, by procedures Known to those 
skilled in the art. For example, the ethoxycarbonyl 
group may be removed by acid or base hydrolysis and 
the trityl group may be removed by hydrogeno lysis. 

The reaction between the compound of structural 
formula IV or V and a suitably protected compound of 
formula Via, VIb, and Vic may be performed with or 
without a solvent, preferably at elevated temperature 
for a sufficient time so that the reaction is 
substantially complete. The reaction is preferably 
carried out in the presence of an acid acceptor such 
as an alkali metal or alkaline earth metal carbonate 
or bicarbonate, a tertiary amipe such as 
triethylamine, pyridine, or picoline. Alternatively 
an excess of the compound of formula VI may be 
utilized as the acid acceptor. 

Convenient solvents for this reaction are non- 
reactive solvents such as acetonitrile, tetra- 
hydrofuran, ethanol , chloroform, dimethylsulfoxider 
diroethylformamide, pyridine, picoline, water, and the 
like. Solvent mixtures may also be utilized. 

Convenient reaction temperatures are in the range 
of from about 20° to about 150°C; higher temperatures 
usually require shorter reaction times. 

The removal of the protecting group R4 ma Y be 
accomplished either before or after isolating the 
product, III. Alternatively, the protecting group R4 
need not be removed. 

The starting compounds having structural 
formulae IV and V are known in Xhe art. Thus the 
following compounds are disclosed in the noted 
reference : 
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C 2 H 5 



European Patent Application 80 40 1369 




C 2 H 5 



J. Med. Chem., 23, 1358 (1980) 



O 




C 2 H 5 



European Patent 0 000 203 (1979) 
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The compounds o£ the Invention having structural 
formula Vlar Vlb, or VXc are either known compounds or 
they may be prepared from known starting materials by 
standard procedures or by variations thereof . For 
example, 3^yrrolidinemetnanamines havTnl the 
structural formula D 



I N-H 



CH 2 NHR 3 
D 



may be readily prepared from the known starting 
material methyl S-oxo-l-(phenylraethyl)-3- 
pyrrolidinecarboxylate, A, IJ. Org. Chem., 26, 
(1961)] by the following reaction sequence. 



C0 2 CH 3 



N 

CH 2 C 6 H 5 . 



NH 2 R3 



1519 




ONHR: 



B 



a 



CH 2 NHR- 




:h 2 nhr 3 



The compound wherein R3 is hydrogen, namely 
3-pyrrolidinemethanamine, has been reported in J. 
5 Org. Chem., 26, 4955 (1961). 



# 6106480 



Thus Compound A may be convert #4 to the cor- 
responding amide B by treatment with R3MH2> for 
eiampleV a saturated solution of ethylamlne in an 
alkanol such as methyl alcohol may be utilised. The 
5 diami^e^imay next be reduced to produce the-^ 
corresponding diamine C. This ^eduction may be 
carried out using lithium aluminum hydride, for 
example, in a convenient solvent such as 
tetrahydrof uran. Compound C may next be debenzylated, 

10 for example using hydrogen and 20% palladium on carbon 
'^catalyst to produce the diamine D. AfterhalUvWly , ^ w ; ^ 
when R ■ H in C, the primary amine function may be 
protected with a group R4 as defined, hereinabove. 
For example, the primary amine function may be 

15 acylated with an acyl halide such as acetyl chloride 
by well known procedures. The primary amine function 
of C may also be converted to a carbamate ester such 
as the ethyl ester by treatment with ethyl chloro- 
formate in the presence of a strong base such as 

20 l,8-diazabicyclo[5.4.0]undec-7~ene in a convenient 

solvent such as methylene chloride. The benzyl group 
may next be removed, for example as described above 
for Compound C, thereby producing Com D "where R 

is -C02Et, which after conversion to a compound of 

25 the type Via or Vlb may be reacted with a compound 
having the structural formula IV or V to thereby 
produce a corresponding compound having the structural 
formulae I or la. The -C02Et group may be removed by 
standard procedures . 
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Llkewlst splroamlno compounds represented by 

structural formula VI b may "be" r tad i ly prepared from 
the known starting material 3-ethoxycarbonyl-5-oxo- 
3-pyrrolidineac*fclc acid ethyfe^ater U. Org. Chem., 
46, 2757 (1981) J by the following reaction sequence, 



C0 2 Et 
' N CH 2 C0 2 Et 



- fees- 



C 6 H 5 CH 2 -N 




N-R 3 



C 6 H 5 CH 2 



OCT 



H 



h-OO 



*3 



The compound 2 , 7-diazaspi ro (4.4]nonane where R3 
is H is described in the above reference. Thus Com- 
pound E may be converted to the corresponding amide 

10 F by treatment with R3NH2, for example, methyl amine 

in water followed by berizylation which may be carried • 
» out with sodium hydride and benzyl chloride to give G. 
Reduction to the diamine H may be accomplished with 
lithium aluminum hydride. Subsequent debenzy 1 a t ion , 

15 for example, with hydrogen and 20% palladium on carbon 
catalyst produces the diamine J. 
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The lnvtntion also relates to a process for 
P r «P«f in.9.. compounds of the invention of the. formula 



R 4 R 3 N(CR 5 R 6 ) n .^N 

M 
N 




lb 

which comprises reacting a compound having structural 
formula 



CH 3\ 

N-CH-CH-C^X 

CH 2 




VII 



with an amidine having structural formula 



NH 
II 



H 2 N-C- (CR s R 6 ) n -NR 3 R 4 



VIII 

wherein X, Y, Ri-R 6 , and n*' are defined for 
formula I . 

In addition, the invention also relates to a 
process for preparing a compound having structural 
formula 
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R 4 R 3 N(CR 5 R 6 ) n - 




Ic 



which comprises: a) reacting a compound having the 
structural formula 

O 

C0 2 Rx 




IX 



0 
II 



with a dihalo ketone of the formula Hal-CH2-C- 
(CR5R6)n"-Hal wherein X, V, R, R2, R5. «" d R 6 
are defined for formula I; n" is 1 or 2, and Hal is 
any convenient halogen, preferably chlorine, to 
produce the halomethylthiazole ; 



Hal (CR 5 R 6 ) n » 




C0 2 Ri 



b) displacing the halogen atom.of X with an amino 
group of the formula R3R4N- or with azide ion; 



-20- 
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c) reducing the aside group to produce the compound 
lb wherein R3 and R4 are hydrogen? and, d) optionally 
alkylating the primary amino function to produce com- 
pounds Ic wherein R3 and/or R4 are alkyl of from one 
to three carbon atoms. ^ ^ 

The final process of this invention is for pre- 
paring compounds of the structural formula 



O 




Id 

which comprises reacting a compound having the 
structural formula 



O 




*2 



XI 

with a thioamide having structural formula XII 



S 
II 

H 2 NC-(CR 5 R 6 ) ,,NR 3 R^ - 



XI I 
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whereln X, Y, R1-R6, and n" are defined at in 

formula I* „ _ 

The compounds of the invention having structural 

formula X wherein Z is 



N 




(CR 5 R 6 ) n «NR 3 R 4 



may be prepared from the correspondingly substi 
methyl ketone 




XIII 

wherein X, Y, R1-R6. and n" are defined above. 
Thus compound XIII may be treated with t-butoxy-bi s- 
dimethylaminomethane to give a compound having the 
structural formula XIV 




XIV 
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Thls reaction may be carried out by mixing the 

two reactants in a nonreactive solvent such aa „. — 

dimethyl formaraide at an elevated temperature. 

Compound XXV may then be reacted with any of a 
5 variety of Substituted amid in ea haviriqpth«f structural 
formula 



wherein R1-R6 and n 1 • are defined as in formula I 
to produce the correspondingly substituted 

10 pyrimidines. This reaction may be carried out by 

mixing the two reactants in an inert solvent such as 
t-butanol in the presence of a base such as potassium 
t/rbutoxide at elevated temperature. Variations in 
these reactions, for example to maximize a particular 

15 yield is within the skill of the art. 

The compounds of the invention having structural 
formula I wherein Z is 



jN-C^ (CR 5 R 6 ) £*HK$$ r f^'' 



XV 
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may also be prepared from the correspondingly sub- 
stituted methyl ketone XIII. -Thus-, compound XIII is 
first brominated to produce the a-bromoketone, XVI. 




XVI 

This reaction may be carried out by treating com- 
pound XIII with potassium bromate and hydrobromic acid 
in a nonreactive solvent such as acetic acid. Com- 
pound XVI is then reacted with any of a variety of 
thioamides having structural formula 

S 
II 

^NC-tCRsReJn* 1 NR3R4 



XVII 

wherein R1-R6 and x\ % ' are defined above to produce 
the correspondingly substituted 2-( substi toted ) - 
thiazol-4-yl compounds. This reaction may be carried 
out by mixing Compounds XVI and XVII in a non- 
reactive solvent such as ethanol or dimethyl for mamide 
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utually at room temperature. Variations in these 
reactions, for example, to maxiraite f a v pAT ticul yield 
is within the skill of the art. 

The compounds of the invention having structural 

formulae wherein 2 is N (CR 5 R 6> ri> MR 3 R 4 

may be prepared from the correspondingly substituted 

thioamide 

P°2 R 1 




XVIII 

by first reacting XVIII with a dihaloketone 



0 

Hal-CH2-C-CH2-Hal to produce the halome thyl thiazole 



HalCH 2 




XIX 

In the preferred procedure, 1, 3-dichloroace tone 
is mixed with XVIII in a nonreactive solvent such as 
N,N-dimethylformamide and heated to about 100°C for 
approximately four hours. The product XIX wherein Hal 
represents chlorine, may be isolated and purified by 
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standard procedures. This compound I l§ then treated 
with azide' ion/ preferably sodium atide. In a 
convenient nonreactive solvent such as N,N- 
dimethylformami^iby heating at about 1J|>*C for «bou£ 
5 four hours. The thus produced azido compound 




C0 2 Ri 



XX 

may then be reduced to produce the corresponding 
primary amine Ic where R3. R4« »5» and R6 are 
hydrogen. In the preferred procedure, the azide is 
10 dissolved in acetic acid and treated with hydrogc-.. 
gas at atmospheric pressure using a 10% palladium on 
carbon catalyst. The corresponding secondary and 
tertiary amines may be produced by reacting XIX with 
the appropriate amine. When Z is Via. VIb, 
IT or Vic in ^ 

may be prepared by methods outlined in United States 
Patent «, 359,578 or by the method described in 
European Patent Publication Number 00078362. 
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Compounds of formulae la where Z is 



(CR^R 6 ) n «NR 3 R4 



(CR 5 R 6 ) n -NR 3 R 4 



may be prepared by methods described above for com- 
pounds of the formula lb and Id starting with a methyl 
5 ketone of the formula 



CC^Ri 




wherein Ri, R 8 , r 9 , and Y have been defined above. 
The compounds of the invention display anti- 
bacterial activity when tested by the microti tration 

10 dilution method as described in Heifetz, et al, 

Antimicr. Agents t Chemoth., 6, 124 (1974), which is 
incorporated herein by reference. — v 

By use of the above referenced method, the 
followed minimum inhibitory concentration values (MICs 

15 in wg/m) ) were obtained for representative compounds 
of the invention and the prior art compound " T 7-{ 3- 
amino-1 -pyrrol idinyl )-l -ethyl -6-f luoro-1 ,4-dihydro- 
4-oxo-l , 8-naphthyr idine-3-carboxy 1 ic acid designated 
as ** in the table. 

i 
i 
i 
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The compounds of the invention are capable of 
forming both pharmaceutical^ acceptable acid addition 
and/or base salts. Base salts are formed with metals 
or amines, such as alkali and alkaline earth metals or 
5 organic amines. Example* of mf^fTused as cations 
are sodium, potassium, magnesium, calcium, and the 
like. Examples of suitable amines are 
dibenzylethylenediamine, chloroprocaine, choline, 
dlethanolamine, ethylened iamine , N-methylglucamine, 

10 and procaine . i ■ — >--.-w - .- 

Pharmaceutical ly acceptable acid addition salts 
are formed with organic and inorganic acids. 

Examples of suitable acids for salt formation 
are hydrochloric, sulfuric, phosphoric, acetic, 
15 citric, oxalic, malonic, salicylic, malic, gluconic, 

fumaric, succinic, ascorbic, maleic, methanesulfonic , ^ 
and the like. The salts are prepared by contacting 
the free base form with a sufficient amount of the 
desired acid to produce either a mono or di, etc salt 
20 in the conventional manner. The free base forms may 
be regenerated by treating the salt form with a base. 

- For example ,-dUute solutio.naLJjf .aqueous, base 

may be utilized. Dilute aqueous sodium hydroxide, 
potassium carbonate, ammonia, and sodium bicartxjnate 
25 solutions are suitable for this purpose. The free 
base forms differ from their respective salt forms 
somewhat in certain physical properties such as 
solubility in polar solvents, but the salts are 
otherwise equivalent to their respective free base 
30 forms for purposes of the invention. Use of excess 
base where R.' is hydrogen gives the cor respondi ng 

basic salt. , 

The compounds of the invention can exist in un- 
solvated as well as solvated forms, including hydratct 
35 forms. In general, the solvated forms, including 
hydrated forms and the like are e> i>s i '.'S 1 - 1 ^ rhl 
unsolvated forms for purposes of. the invention. 
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The alkvl arouos contemplated by the invention 
comprise both straight and branched carbon chains of 
from one to about three carbon atoms except when 
specifically stated to be greater than three carbon 
■k/afcoina^y Representative of such groups are methyl , . v? 
ethyl, propyl, isopropyl, and the like. 

The cycloalkyl groups contemplated by "the inven- 
tion comprise those having three six carbons atoms 
such as cyclopropyl , cyclobutyl, cyclopentyl, and 
0 cyclohexyl. 

The alkoxy "groups contemplated the invention' 
comprise both straight and branched carbon chains of 
from one to about six carbon atoms unless otherwise 
specified. Representative of such groups are methoxy, 
5 ethoxy, propoxy, ,i-propo*y> t-butoxy, hexoxy, and the 
like. 

The term, haloalkyl, is intended to include halo- 
gen substituted straight and branched carbon chains of 
from two to four carbon atoms. Those skilled in the 
0 art will recognize that the halogen substituent may 
not be present on the a-carbon atom of the chain. 
Representative of such groups are B-f luoroethyl , 
r B-chioroethyi \ 8, 8 -dichloroethyl "] 8- 
chloropropyl , 6 -chloro-2-propyi , y-iodobutyl, and 
5 the like. 

The term halogen is intended to include fluorine, 
chlorine, bromine, and iodine unless otherwise 
specified . 

Certain compounds of the invention may exist in 
0 opt ically^active forms. The pure D isomer, pure L 
isomer as well as mixtures thereof; including the 
racemic mixtures, are contemplated by the invention. 
Additional assymmetric carbon atoms may be present in 
a substituent such as an alkylgroup. "All such 
15 isomers as well as mixtures thereof are intended to be 
included in the invention. 
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The compounds of the invention can be prepared 
and administered in a wide variety of oral and. , , 
parenteral dosage forms. It will be obvious to those 
skilled in the art that the following dosage forms 
may comprise as the active" component, either a 
compound of formula I or a corresponding j>harmaceu- 
tically acceptable salt of a compound of formula I. 

For preparing pharmaceutical compositions from 
the compounds described by this invention, inert, 
pharmaceutical ly, Ac^taJ^e . sarr^ers^ can be either 
solid or liquid. Solid form preparations include 
powders, tablets, dispersable granules, capsules, 
cachets, and suppositories. A solid carrier can be 
one or more substances which may also act as diluents, 
flavoring agents, solubil izers , lubricants, suspending 
agents, binders, or tablets disintegrating agents; it 
can also be an encapsulating material. In powders, 
the carrier is a finely divided solid which is in 
admixture with the finely divided active compound. 
In the tablet the active compound is mixed with 
carrier having the necessary binding properties in 

..suitable .proportions an^, .compacted in the shape 

and size desired. The powders and tablets preferably 
contain from 5 or 10 to about 70 percent of the active 
j ingredient. Suitable solid carriers are magnesium 
carbonate, magnesium sterate, talc, sugar, lactose, 
pectin, dextrin, starch, gelatin, tragacanth, methyl 
cellulose, sodium car boxymethy 1 cellulose, a low 
melting wax, cocoa butter, and the like. The term 
0 "preparation" is intended to include the formulation 
of the active compound with encapsulating material as 
carrier providing, a capsule in which the active com- 
ponent (with or without other carriers) is surrounded 
by carrier, which is thus in association with it. 
5 Similarly, cachets are included. Tablets, powders," 
cachets, and capsules can be used as solid dosage 
forms suitable for oral administration. 
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Liquid form preparations include solutions 
suspensions and emulsions. As an example may be 
mentioned wa tW or ^Wfcer -propylene glycol solutions 
for parenteral Injection. Such solutions are prepared 
so as to be acctptable to biological systems 
(isotoniclty, pH, etc). Liquid preparations can also 
be formulated in solution in aqueous polyethylene 
glycol solution. Aqueous solutions suitable for^bral 
use can be prepared by dissolving the active component 
in water and adding suitable colorants, flavors, 
stabil izingr-andv thickening agents as-desired . - — 
Aqueous suspension suitable for oral use can be made 
by dispersing the finely divided active component 
in water with viscous material, i.e., natural or 
synthetic gums, resins, methyl cellulose, sodium 
carboxymethyl cellulose, and other well-known 
suspending agents. 

Preferably, the pharmaceutical preparation is in 
unit dosage form. In such form, the preparation is 
subdivided into unit doses containing appropriate 
quantites of the active component. The unit dosage 
form can be a packaged preparation, the package con- 
taining discrete™ quant i ties of preparation/ for 
example, packeted tablets, capsules, and powders in 
vials or ampoules. The unit dosage form can also 
be a capsule, cachet, or tablet itself or it can be 
the appropriate number of any of these packaged forms. 

The quantity of active compound in a unit dose 
of preparation may be varied or adjusted from 1 mg 
to 100 mg according to the particular application 
and the potency of the active ingredient. 

In therapeutic use as agents for treating bacter- 
ial infections the compounds utilized in the phar- 
maceutical method of -this invention are administered 
at the initial dosage of about 3 mg to about 40 mg per 
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kilogram daily. A daily dose range of about 6 mg to 
about 14 mg per kilogram is preferred -s&gjhe dosages, 
however, may be varied depending upon the requirements 
of the patient, the severity of the condition toeing 
treated, and the compound being employed. 
Determination of the proper dosage for a particular 
situation is within the skill of the art. Generally, 
treatment is initiated with smaller dosages which are 
less than the optimum dose of the compound. 
Thereaf ter^.-the dosage^is incr^ajsg^ 
increments until the optimum effect under the 
circumstances is reached. For convenience, the total 
daily dosage may be divided and administered in 
portions during the day if desired. 

The following nonlimiting examples illustrate 
the inventors' preferred methods for preparing the 
compounds of the invention. 
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EXAMPLE 1 

7-(3-(Amlnom0thyl)-l-pyrrolldlnyl]-l-ethvl-6-tluoro-l # 
A-6lYiffir6^i-bx6-i , 8-naph thyr Itffht-lf-car boic vl lc ac Id 
A mixture of 2.00 g (7.39 mole) of 
■ ;fe 5 7-chlprpr^ , 8- ^ 

napthyridine-3-carboxylic acid, 250 ml acetonitriTS* 
and 2.22 g (22.17 mmole) 3-pyrrolidineraethanamine (J. 
Org. Chem., 26, 4955 (1961)] , was stirred-at room 
temperature for four days. The reaction was filtered 

10 and the precipitate dissolved in 500 ml ammonium 
- hydrox ide<at^ pH 10 . 5 . This soTurtidn-'was -f iltered an a^ ^ ? 
the solvent removed at reduced pressure. The product 
was washed 2 x 10 ml of water, then with ethanol/ether 
(1:1) until dry to give 1.65 g of 7- (3«( aminomethyl )- 

15 1-pyrrol idinyl ) -l-ethyl-6-f luoro-1 , 4-dihydro-4-oxo- 
1, 6-naphthyridine-3-carboxylic acid, mp 217-218. 5°C. 
Analysis calculated for Ci6Hi9FN403' 1/2H20 

C, 55.97; H, 5.87; N, 16.32 
Found C, 55.89; H, 5.66; N, 16.33 

20 EXAMPLE 2 

l-Ethyl-6-f luoro-1 , 4-dihydro-7- [3-1 (methyl ami no ) - 
methyl ) -1-pyrrol idinyl } -4-oxo-l , 8-naphthyr idine-3- 

car boxy 1 rc ae i d • " ;' "~ — ■ • * - 

1.00 g (3.69 mmole) 7-chloro-l-ethyl -6-f luoro- 

25 1 , 4-di hydro -4-oxo-l , 8- nap thyr idine-3-carboxyl ic acid , 
40 ml acetoni tr ile, and 1.27 g (11.08 mmole) N-methyl- 
3-pyr rol idinemethanamine are stirred at room tempera- 
ture for three days. The reaction was filtered and 
the precipitate dissolved in aqueous ammonium 

30 hydroxide at pH 11".; The solution was filtered and the 
solvent removed at reduced pressure. The product was 
washed with 5 ml of water, 10 ml ethanol/ether (1:1), 
and f'i-nally- wi th ether until dry to^give 0.571 g of 
1 -ethyl - 6-f luoro-1 ,4-dihydro-7-( 3- ('{me thy) Ami no )- 

35 me thyl]-l-pyrrolidinyl)-4-oxo-l, 8-naph thy ricline-3- 
carboxylic acid, mp 2S1-253°C. 
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Analysis calculated for Ci7H2lPN403* 1/2H 2 0 
C, 57.13/ H, 6.20> N, 15.68 ^ 
Pound C, 57.19; H, 6.03; N, 15.85 

EXAMPLE 3 

S l-Ethvl^l3^(ethvlamfno) ^H Y ip^l^lldlnyl1- 
6-f luoro-1. 4-dihydro-4-oxo-l f 8-nap thvridlne-3- 

carboxylic acid ; 

1.00 g (3.69 rmole) of 7-chloro-l-ethyl-6-f luoro- 
1 , 4-dihydro-4-oxo-l , 8-napthyr idine-3-carboxylic acid . 

10 100 ml acetonitrile.and..l,42,g . ai^8. T TOTOle) of 
N-ethyl-3-pyrrolidinemethanamine were stirred for 
three days at room temperature. The reaction mixture 
was then filtered, and the precipitate washed with 
water, ethanol/ether (1:3), and finally with ether 

15 until dry to give 0.715 g of l-ethyl-7- 13- 

t(ethylamino)methyll-l-pyrrolidinyll-6-fluoro- 

1 , 4-dihydro-4-oxo-l , 8-napthyr idine-3-carboxyl ic acid ; 
mp 229.5-231. S°C. 

The analysis was calculated for 
20 Ci8H23FN4O3*0.24H2O 

C, 58.94; H, 6.45; N f 15.27; H 2 0, 1.20 
Found €-,-58*28; H, 6.85;. N, :14.A0,J.^^..0.4 0 : 

EXAMPLE 4 

l-Ethyl-6-f luoro-1 , 4-dihydro -4-oxo-7- [3- 
2 5 t( propyl ami no) methyl ) -1 -pyrrol id in yl ) -1 . 8- 
propy-naphthyridine-3-carboxylic acid 

A near solution of 0.82 g (3.0 mmole) of 
7-chloro-l-ethyl-6-f luoro-1, 4-dihydro-4-oxo-l ,8- 
naphthyridine-3-carboxylic acid and 1.4 g (10 mmole) 
30 of N-propyl-3-pyrrolidinemethanamine in 50 ml of 

acetonitrile was heated at reflux for four hours. The 
solvent. was removed in vacuo,. Ahe residue dissolved in 
water, filtered through a fiber glass pad to clarify 
and the filtrate adjusted to pH 1.8 with 6m hydro- 
35 chloric acid. The resulting clear solution was 
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lyophilitod and the residua recryat alii ted fro» 
ethanol to give. 400 mg l-ethyl-6-f luoro- 
1 , 4 -dihydrd-4 -oxb-7- 1 3- 1 ( propylamino) methyl 1 - 
l-pyrrolidinyl)-l,8-propy-naphthyridlne-3-carboxylic 
raft *cld, mp.. Mb&M »c as the hydrochloride* 

EXAMPLE S 

l-Ethyl-6-f luoro-l , 4-dlhydro-7- t3- 1 [ ( 1 -ae thy 1 ethyl )- 
ami no] methyl ) -1-pyrrolidinyl ) -4-Oxo-l , 8-riaphthyridine- 
3 -carboxylic acid 

10 a near solution of 0.82 9 (3.0 mmole) of 

,v , ^ - ,v. 7 _ cnlo 

naphthyridine-3-carboxylic acid and 1.4 g (10 mole) 
of N-(2-propyl )-3-pyrrolidinemethanamine in 50 ml of 
acetonitrile was heated at reflux for one hour. The 

15 solvent was removed in vacuo, the residue dissolved in 
water, filtered through a fiber glass pad to clarify 
and the filtrate adjusted to pH 2.0 with 6M 
hydrochloric acid. The resulting clear solution was 
lyophilized and the residue recrystallized from 

20 ethanol to give 200 mg of l-ethyl-^6-f luoro-1 , 4- 
dihydro-7- 13- ( [ { 1-methylethyl )amino]roethyl )-l- 
pvrrolidinyl J -4-oxo-l, 8-naphthyr idine-3-carboxylic 
* Cic *' mp 302-304°C as the hydrochloride. 

EXAMPLE^ 6 

25 7 -13-KCyclopropYlamino)methyl ) -1 -pyrrol idinyl ) - 

l-ethyl-6-f luoro-l , 4-dihydro-4-oxo-l , 8-naphthyr idine- 
3-carboxylic acid 

A near solution of 0.82 g (3.0 nwole) of 7- 
chloro-l-ethyl -6- f luoro-1 , 4-dihydro-4-oxo-l , 8- 

30 naphthyridine-3-carBbxylic acid and 1.4 g (10 nmole) 
of cyclopropyl-3-pyrrol id i nemethanami ne in bO ml of 
acetonitrile was heated at reflux for two hours. The 
solvent was removed in vacuo, the residue dissolved in 
water , l filtered'through a fiber glass* pad to clarify 
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and the filtrate adjusted to P H 2.0 with 6M hydro- 
chloric „ac id., _ The resulting clear solution was 

lyophilixed and the residue recrystalllxed from 
ethanol to give 600 mg of 7-13-I (cyclopropylamino)- 

5 • «ethyl)*i-^o^ 

dihydro-4-oxo-l,8-naphthyridine-3-carbo ) «ylic acid, 

mp 271-274°C as the hydrochloride. 

EXAMPLE 7 

•,->,-r &m< n^th Y n-l-pyrr ^^^ Y n-l-ethvl-6-fluoro- 

10 1 . 4-dihvdro-4-oxo-3-quir ^ < n ~ r * rho%vlic ^ 
A nixYu^e^rYTb^g' (3.9^ ^olet of v 
6 , 7-dif luoro-l-ethyl-1 , 4-dihydro-4-oxo-3- 
quinolinecarboxylic acid, 40 ml acetonitrile and 
1.28 g (12.75 mmole) of 3-pyrrolidinemethanamine were 

15 stirred at room temperature overnight. The reaction 
was filtered, the precipitate washed with 10 ml of 
water, ethanol/ether (1.1) and finally with ether . 
until dry to give 1.13 g of 7- 13- (aminomethyl ) -1- 
P yrrodinyl]-l-ethyl-6-fluoro-1.4-dihydro-4-oxo-3- 

20 quinolinecarboxylic acid, mp 234-2 36°C. 

Analysis was calculated for Ci7H20FN 3 O3' • ™ 2 0 

C, 60.27; H, 6.13, N. ^™ r _____ 

Found C, 60.63; H, 5.85; N. i'2*M 

EXAMPLE 8 

2 5 1 -Et-.h yl-6-f luoro-1 ,4-d i h ^£0^3M_Lmet hj; lami no) - 

methvl 1 -1 - pyr to 1 Id i n y 11 - 4 -oxo- 3-g u .incjinecarbcjy^ 

acid 

A mixture of 1.00 q (3.95 mmole) l-ethyl-6.7- 
difluoro-l f 4-dihydro-4-oxo-3-quinolinecarboxylic 
30 acid, 10 ml N, N-d imethyl tormamide , 75 ^cetonUnle, 
and 1.35 g (11.85 mmole) of N-methy 1 - 3 -pyr roll d » ne- 
m et.hanamine were refluxed overnight. The reaction was 
cooled to room temperature and filtered. The 
precipitate was'washed wi theater, "ethanol/ether 
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(1:3), and finally with tthtr until dry to give 1.17 9 
of l-«thyl-6-fluoro-l # 4-dihydro-7M3M(methylamino)- 
methyl ) -l^pyrrolidinyl ) -4<-oxo-3*quinolinecarboxylic 
acid, mp 247-250 # C. 

Analys^or C 18 H 2 2PN303* 1/2H 2 ^ , _ 

C # 60.66) Hi 6. SO 1 N, 11.79 
Found C, 60.69, H; 6. 30; N, 11.82 

example 9 ^: 

1 -Ethyl -7- 1 3- ( (ethylamino)methyll-l-pyrrolidinyl)- 

6- f luoro-1 , 4-dihydro-4-oxo-3-quinolinecarboxylic acid 

^ A mixture of 2.70 g (10.0 mmole^of 7^chlpro-l-; 
ethyl-6-f luoro-1 , 4-dihydro-4-oxo-3-quinolinecarboxylic 
acid, 60 ml of 8-picoline and 3.85 g (30.0 mmole) of 
N-ethyl-3-pyrrolidinemethanamine were refluxed 
overnight. Reaction mixture was cooled to room 
temperature, 100 ml concentrated ammonium hydroxide 
added, and the solvents removed at reduced pressure. 
A solution of 200 ml dichloromethane/ether (1:3) was 
added. The resulting precipitate was filtered, washed 
with ethanol/ether (1:3) and finally with ether until 
dry to give 1.87 g of l-ethyl-7-(3-( (ethylamino)- 
methyl ) -1-pyr rol id inyl ) -6- f luoro-1 , 4-dihydro-4-oxo-3- 
quinplinecarbQxylic acid r mp 248-2S2°0 hr~ — 
Analysis calculated for C19H24FN3O3* 1 . 48H20 

C f 58.81; H, 7.00; N, 10.83 
Found C, 58.70; H, 6.53; N, 10.85 

EXAMPLE 10 

7- [3-( Arolnomethyl ) -1 -pyrrol id inyl 1 -1 -ethyl -6 , 8- 

dif luoro-1 , 4-dihydro-4-oxo-3-quinol inecarboxyl ic acid 

A mixture- of 0.50 g (1.84 mmole) of 1-ethyl- 
6 , 7, 8- tr if luoro-1 , 4-dihydro-4-oxo-3-quinoline- 
carboxylic acid, 5 ml of acetoni tr ile, 0.28 g 
(1.84 mmole) of 1 , 8-diazabicyclo 15 . 4 . 0] undec-7-ene 
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and 0.19 q (1.94 mmole) of 3-pyrrolidinemethanamine was 
refluxed for one hour; then stirred at room tempera- 
ture overnight. The reaction was filtered and the 
precipitate wfjhed with ethy^^ther to give 0.56 g of , 
5 7-l3-(aminomethyl)-l-pyrrolidinyl]-l-ethyl-6,8- 
dif luoro-1, 4-di*ydro-4-oxo-3-quinolinecarboxylic 

acld,*"mp'~219-221-?C. - " 

The following compounds were also prepared by 
the above procedure: 

10 7- 1 3 - ( amihome thy 1 ) - 1 -pyr roll d i ny 1 ] - 6 r 8 ^d i f 1 uoro-1 - 
(2-f luoroethyl )-l . 4-dihydro-4-oxo-3-quinol inecar- 
boxylic acid, mp 224-226«C (10a) and 7-l3-(amino- 
methyl )-l -pyrrol id i nyl ] -6. 8-dif luoro-l-ethenyl- 
1, 4-dihydro-4-oxo-3-quinolinecarboxylic acid, mp 

15 204-208°C (10b) . 

EXAMPLE 11 

1 -Ethyl -7- (3- 1 ( e thy 1 am i no ) methyl 1 -1 -pyrrol id inyl ) - 
6, 8-dif luoro-1, 4-dihydro-4-oxo-3-guinolinecarboxylic 

acid 

20 A mixture of 22.50 g (83.03 mmole) l-ethyl-1,4- 

- dihydro-4-oxo-6,7, 8-trif luoro-3-quinolinecarboxylic 

" acid ,- 22"5~«'r~a-ce-toni tr i le; lit 2*r~qr«.k»V ?0& mmol-e ) 

N-ethyl-3-pyrrolidinemethanamine and 12.6 g 
(83.03 mmole) 1 , 8-diazabi cyclo I 5 . 4.. 0) undec-7-ene was 
25 refluxed 1 hour then was stirred at room temperature 
overnight. .The solid was filtered and washed with 
ether to give 26. 33 g of 1 -ethyl -7 - 13 - I ( ethyl ami no) - 
methyl) -1-pyrro lid inyl ) -6, 8-dif luoro-1 ,4-dihydto-4- 

oxo-3-quinol inecarboxyl ic acid, mp?r208-2l 0°C . 
30 Analysis calculated for Ci gH 2 3*" 2N 3O3 
C, 60. 15. H, 6. 11; N f 11. 08 
-Found C, 59.85; H, 6.17; N, 11.08 
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Tht following compound* were alto prepared by 
the above procedure: 

7- 1 3 -I re thy 1 amino ) me thyl J -I-pyrrolidinyl ) -6^8- 
difluoro-l-(2-fluoroethyl)-l,4-dihydro-4-cxo-3- 

afid, mp 221-2^3/C (11a), 
ethylamino)methyl J -1-pyrrol idinyl-6 , 8- 
difluoro-l-ethenyl-l,4-dihydro-4^xo-3- 
quinolinecarboxylic acid, np 217-220 # C (lib), and 
l-methyl-7- (3- | ( ethylamino)methyl ] -1-pyrrolidinyl ] - 

10 6, 8-dif luoro-1 ,4-dihydro-4-oxo-3-quinolinecarboxylic 
acid, rap 238-240 # C (lie) • ^ ' 

EXAMPLE 12 

1-Ethyl -6 , 8-dif luoro-1 , 4-dihydro-7- f 3— 1 1 < 2-hydroxy- 
ethyl ) ami no ) methyl } -1-pyr rolidinyl ) -4-oxo-3-qui nol i ne 

15 carboxylic acid 

A mixture of 0.50. g (1.84 mmcxle) ofl-ethyl- 
6, 7,8-trif luoro-4-oxo-quinoline-3-carboxylic acid, 
5 ml acetonitrile, 0.28 g (1.84 mmole) 1,8-diaza- 
bicyclo(5.4.0]undec-7-ene and .28 g (1.94 mroole) of 

20 2-1 (3-pyrrolidinylmethyl ) amino] ethanol was refluxed one 
hour and then stirred at room temperature overnight. 
The reaction was filtered and the precipitate washed 
with ether until dry to give 0T58^g'6f - 
l-ethyl-6, 8-dif luoro-1 , 4-dihydro-7- [ 3- ( [ { 2-hydroxy- 

25 ethyl ) amino 1 methyl J -1-pyrrol idinyl ] -4-oxo-3-quinol i ne 
carboxylic acid, mp 215-216°C. 

Using N-(2, 2, 2-trif luoroethyl )-3-pyrrolidine- 
methanamine in the above procedure gave l-ethyl-6, 8- 
difluoro-l,4-dihydro-4-oxo-7-[3-l ( ( 2 , 2, 2-tr if luoro- 

30 ethyl ) ami no] methyl) -1-pyrrol idinyl )-3-qui noli ne- 
carboxylic acid, mp 182-183°C (12a). 

Using three equivalents of N-( 2-propyl )-3- 
pyrrol idineraethanamine and no 1 , 8-diazabicycld I S . 4 . 0] - 
,undec-7-ene in the above procedure- gave l-ethyl-7- [ 3- 

35 | ( (1-methylethyl ) amino] methyl ] -1 -pyrrol idi nyl )- 

6# 8-dif luoro-1 , 4-dihydro-4-oxo-3-quinolinecarboxyl ic 
acid, rap 198-200°C (12b) . 
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EXAMPLE 13 

7-I4HAntlnomethvl)-l-plperldinvU"l-ethyL- 
lM-dlhydro-4-oxo-l,8-naphthyrldlne-3-carboxYlic acid 
A mixture of 0.52 g (0.19 iwnole) of 7-chloro-l- 
5 Ythyl-6-f luoro-1 , 4-dihydr6-^- : ^o-l , 8-naphthyr idine-3- 
carboxylic acid, 150 ml acetoni trile, and 0.66 g 
(5. 76 iwnole) 4-aminomethylpiper idlne (J. Ktd. Chem., 9 
441 (1966)) were stirred at room temperature for four 
days. The reaction was filtered and the precipitate 
10 dissolved, in 500 ml of aqueous ammonium hydroxide at 
pH 10.5. The solution was filtered and the solvent 
was removed at reduced pressure. The precipitate was 
washed with 5 ml of water , then ether until dry to 
give 0.42 g of 7- ( 4 - ( aminomethy ) -1-piper idinyl ] -1- 
15 ethyl-6-f luoro-1 , 4-dihydro-4-oxo-l , 8-naphthyridine- 
3-carboxylic acid, mp 203-206°C. 
Analysis for Ci7H2lFN403*H20 

C, 55.73; H, 6.33; N, 15.29 
Found C, 55.30; H r 6.03; N, 15.30 
20 EXAMPLE 14 

7- [3- (Aminomethy 1 )^1 -piper idinyl ) -1 -ethyl -6- 

'.„. ... f 1 go ro - 1 4 - d i h y d ro - 4 -oxp - 1 , 8 - n a ph t h y r i d i n e - 3 - : ....„ . 

carboxylic acid 

A mixture of 1-04 g {3.84 mmole) of 7-chloro- 
2 5 1 -ethyl -6- f luoro-1 , 4-dihydro-4-oxo-l , 8-naphthyr idi ne- 
3-carboxylic acid, 100 ml of acetonitrile and 1.32 g 
(11.5 mmole) of 3-aminomethylpiper idine I J . Org. 
Chem., _44, 4536 (1979 )] were stirred at room 
temperature for four days. The reaction was filtered 
30 and the precipitate dissolved in aqueous ammonia, 
pH 10.5. The solution was filtered and the solvent 
removed at reduced pressure. The product was washed 
with water, then ether until dry to give 1.23 g of 
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7-l3-(aminomtthyl)-l-pip«ridinyl]-l-ethyl-6-£luoro- 
, r . 1 , 4Tdihydro*4-oxo^l , 8^naphthyr idine-3-carboxyl ic^acid r, 
mp 120-122 # C. 

Analysis for Ci7H2lFN403« . 3H20 

c, 57.72, H/ S.lSm 16.08 ^ 
Found C, 57. 72i H, 6.00; M # 15.80 

T-O-Amino-l-pyrrolidinyD-l-ethvl'S.B-difluoro'l^" 
dlhydro-4-oxo-3-qulnolinecarboxvl ic acid 

, v A suspension jrf 0.81 g (3^j<^ 

1, 4-dihydro-6 r 7 e 8-tri£luoro-4-oxo-3-quinolihe- 
carboxylic acid, 1.28 g (10 mmole) of 3-acetylammino- 
pyrrolidine (United States Patent 4,341,784] and 1.5 g 
(15 mmole) of triethylamine in 50 ml of acetoni trile 

15 was refluxed for four hours. The solvent was removed 
in vacuo and the residue was dissolved in 50 ml of 
6.0 M hydrochloric acid/ethanol (1:1). The mixture 
was refluxed for four hours and the ethanol was 
removed in vacuo. The residue was diluted to 100 ml 

20 with water and adjusted to pH 7.3 with 1.0 N sodium 
hydroxide. After cooling to 5°C, the precipitate 

was S9t!fiyeA_^tiX%XMXiS^L9. .yashe.d M .s^cessiyely with 

water, ethanol , ether , and dried in vacuo to give 
0.6 g.of 7-(3-amino-l-pyrrolidinyl)-l-ethyl-6,8- 

2 5 di f luoro-1 , 4-dihydro-4-oxo-3-quinol inecarboxyl ic acid , 
mp 240-242°C. 

EXAMPLE 16 

7-(3-Amino-l-a2etidlnyl )-l-ethyl-6-f luoro-1 , 4- 
dihydro-4-oxo-l , 8-naphthyr idine-3-carboxyl ic acid 

30 A suspension of 0.81 g (3.0 mmole) of 7-chloro- 

1 -ethyl -6-f luoro-1 , 4-dihydro-4-oxo-l , 8-naphthyr idine- 
3-carboxylic acid, 1.0 g (6.0 mmole) of 1, l-dimethyl- 
ethyl-(3-azetidinyl )carbamate, 1.0 g (10 mmole) tri- 
ethylamine and 50 ml of ace ton i tr i 1 e was heated at 

35 reflux 35 for four hours. The solvent was removed in 
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vacuo and the residue was dissolved In 10 ml of 

trifluoroacetic acid. The solution Was stirred at 
room temperature for one hour, the solvent was removed 
in vadcuo and the.x.efidue dissolved in water.., .The 
turbid solution was clarified by filtration and the 
filtrate adjusted to pH 7.3 with- 1.0 N sodium 
hydroxide. The resulting precipitate was removed by 
filtration/washed successively with water, ethanol 
and ether. Drying in vacuo gave 0.2 g of 7-(3- 
amino-l-axetidlhyl )-l-«thyl-6*fl"uoro-l>*-- * 
dihydro-4-oxo-l,8-naphthyridine-3-carboxylic acid, 

mp 260-262°C. 

Using 1 , 1-dimethyl ( 3-azetidinylmethyl ) carbamate 

in the above procedure gave 7-((3-aminomethyl)-l- 
azetidinyl)-l-ethyl-6-fluoro-l,4-dihydro-4-oxo-l,8- 

naphthyridine-3-carboxylic acid, mp 239-240»C (16a). 

EXAMPLE 17 

l-Ethyl-6-fluoro-1.4-dihydro-7-13-l(me thvlamino)- 
methvl1-4-oxo-l,8-naphthvridine- 3-carboxvlic acid 

A suspension of 0.81 g (3.0 mmole) of 7-chloro-l- 
ethyl-6 r fluoro-l,4-dihydro-4-oxo-l,8-naphthyridine-3- 

carboxylic acid, 0.9 g (9.0 mmole) of N-methyl-3- 
azetidinemethanamine and 30 ml of acetonitrile was 
refluxed for six hours. The reaction was cooled to 
5°C. The filtered solids were washed with 
acetonitrile, ether, and dried in vacuo. The dried 
solid was suspended in 70 ml of water and made basic 
to pH 11.0 after filtering through a fiber glass pad 
to clarify, the filtrate was acidified to pH 7.4 with 
1.0 M hydrochloric acid. The resulting precipitate 
was removed by filtration, washed successively with 
water, 2-propanol, ether and dried in vacuo to give 
270 rog of 1-ethyl -6-f luoro-1 , 4-dihydro-7- 13- 
I ( methyl ami no) -methyl J -4-oxo-l,8-naphthyridine- 3- 

» carboxylic acid, mp 180-182°C. 



Using N-ethyl-3-azetidinemethanamine in the 
above proccdura gave l-ethyl-7 [ (3-ethylaminomtthyl )- 
1-azetindyl J -6-f luoro-1 , 4-dihydro-4-oxo-l , 8- 
naphthyridin«-3-carboxylic acid, mp 208-210*C (17a). 

In similar^ fashion reaction of N^thyl^^ 
azetidineraethanamine with 1-ethyl-l, 4-dihydro-4-oxo- 
6, 7, 8-tri£luoro-3-quinoline carboxylic acid using the 
above procedure gave l-ethyl-7 ( { 3-ethylaminomethyl )- 
1-azetidinyl ) -6 , 8-dif luoro-1 , 4-dihydro-4-oxo- 
3-quinolinecarboxylic acid, mp 208-210°C (17b). 

.... " ''EXAMPLE' Tb ~ v "* f *~ t 

10- [3-( Aminomethyl )-l-pyrrolidinyl ) -9-f luoro- 
2, 3-dihydro-3-methyl-7-oxo-7H-pyrido[l , 2, 3-del- 
1 , 4-benzoxazine-6-carboxyl ic acid 

0.75 g (0.27 mmole) of 9, 10-dif luoro-2, 3-dihydro- 
3 -methyl -7-oxo-7H-pyr ido [1 , 2 9 3-de] -1 , 4-benzoxazine-6- 
carboxylic acid, 40 ml acetonitr ile, and 0,80 g 
(8.0 mmole) of 3-pyrrol idinemethanamine were refluxed 
overnight. The solvent was removed at reduced 
pressure and the residue titurated with 40 ml of 
ethanol/ether (1:1), to give 0,90 g of 10-(3-(amino- 
methyl )-l-pyrrol id i nyl ) -9-f luoro-2 , 3-d i hydro- 3- 
methyl-7-oxo-7H-pyr ido(l , 2, 3-de] -1 , 4-behzoxaz i ne-6- 
carboxylic acid, mp 213-216°C. 

EXAMPLE 19 
9-Fluoro-2, 3-di hydro- 3-methyl -10- (3- 
( (methyl ami no) methyl ) -1 -pyrrol id i nyl ] -7-oxo-7H- 
pyr ido[l, 2, 3-de)-l , 4-benzoxazine-6-carboxyl ic acid 

0.75 g (2.7 mmole) of 9 , 1 0-d i f 1 uoro - 2 , 3-d ihydro- 
3-methyl-7-oxo-7H-pyr idoll , 2, 3-de]-l , 4-benzoxazine^ 
6-carboxylic acid, 40 ml acetoni tr i 1 e , and 0.91 g 
(0.80 mmole) of N-methyl -3-pyrrol idi nemethanamine were 
refluxed overnight. The solvent was .removed at 
reduced pressure and the residue ti titrated with 40 mi 
of methanol. The precipitate was filtered, washed 
repeatedly with 95% cthanol and finally with ether 
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untll dry to. give 0.68 g o£ 9-fluoro-2, 3-dihydro- 

3 -me thyl -1 0- 1 3- T( me thy 1 ami no ) methyl )-l-pyrrolidinyl 1 - 

7-oxo-7H-pyridoU,2,3-de]-l f 4-ben«ox«xlne-6-carboxyllc 

acid ,.. ^^3^i2.37 . 5*C . .v^; ' 



30 



5 Analysis for Ci9H22FN304» 1/2H20 

C, 59.37; H, 6.03; N, 10.93 
Found C, 59. 34; H, 5.78; N, 10.95. • - — 

EXAMPLE 20 

10-(2-t (Ethylamino)methvll-l-pyrrolidiny ll-9-f luoro- 
10- 2, 3-dihydro-3-methyl-7-oxo-7H-pyr idoM . 2,3-del- 
1, 4-benzoxazlne-6-carboxylic acid 

0.75 g (2.7 mmole) of 9,10-dif luoro-2, 3-dihydro- 
3-methyl-7-oxo-7H-pyr ido U , 2, 3-de) -1 , 4-benzoxazine-6- 
carboxylic acid, 40 ml acetonitrile and 1.03 g 
(8.00 mmole) of N-ethyl-3-pyrrolidinemethanamine were 
refluxed overnight. The reaction mixture was cooled 
in an ice bath and then filtered. The precipitate was 
washed with ethanol/ether (4:1), and then with ether 
until dry to give 0.86 g of 10- 13- I (ethylamino)- 
methyl J -1-pyrrolidinyl ] -9-f luoro-2 , 3-dihydro-3- 
ethyl -7-oxo-7H-pyr ido 1 1 , 2, 3-de] -1 , 4-benzoxazine-6- 
carbo'xy-lic •aeidr 'mp 221-224'»C;~ - ' - •" 
Analysis for C 2 oH2lf >N 304 • 1/2H20 

C, 60.29; H, 6.33, N, 10.55 
Found C, 60.45, H, 6.21, N, 10.80 

EXAMPLE 21 

A general procedure for the compounds listed 
below is as follows: A mixture of 1 g of the 
appropriate halogenated qoinoline or naphthyr idine 
carboxylic acid. 10 ml of an appropriate solvent 
(acetonitrile or B-picoline), one equivalent of 
l,8-aiazabicyclo[S.4.01unde-7-ene-and 1.05 equivalents 
of the amine are refluxed for a given amount of time, 
then stirred at room temperature overnight. The 
35 product is filtered off and washed with ethyl ether 
until dry. 
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The requisite amines may also be prepared accord- 
ing to the methods described in J. Heterocyclic Chem,, 
20 , 321, 439 (1983). 

l-ethyl-6*f luoro-1, 4-dfc^^ 
5 pyrrolol3 , 4-c) pyrrol-2-yl )-4-oxo-l , 8-naphthyr idine- 
3-carboxylic acid, (21). 

l-ethyl-6-f luoro-1, 4-dihydro-7-(octahydropyrrolo(3, 4- 
clpyrrol-2-yl)-4-oxo-l , 8-naphthyr id ine-3-carboxylic 
acid, (21a). : ' - : *'- < ' " 

10 l-ethyl-6-f luoro-1 , 4-dihydro-7- (octahydro-lH-pyrrolo 
l3,4-c)pyridin-2-yl )-4-oxo-l , 8-naphthyr id ine-3- 
carboxylic acid (21b). 

1 -ethyl -6- f luoro-1 , 4-dihydro-7- ( 5-methyloctahydro- 
pyrrolo- 13 , 4-c) pyrrol -2-yl ) -4-oxo-3-quinol ine- 
15 carboxylic acid, (21c). 

1 -ethyl - 6- f luoro-1 , 4-dihydro-7-(octahydropyrrolol3, 4- 
£) -pyrrol -2-yl )-4-oxo- 3-quinol inecarboxyl ic acid , 

' " ' (2id) .'" - — • " ' 

1 -ethyl- 6 -f luoro-1 , 4 -di hydro- 7- (octa hydro -lH-pyrro lo- 
20 (3, 4-c) pyr id in- 2-yl ) -4-oxo-3-quinol inecarboxyl ic acid, 
(21e) . 

1 -ethyl -6 , 8-dif luoro-1 # 4 -di hydro- 7- ( 5-methyloc tahydro- 
pyr rolol 3 , 4-c) pyrrol -2-yl )-4-oxo-3-qui nol i nec'ar boxy 1 ic 
acid, mp 213-214°C (21f ) . 

2S l-ethyl-6,8-difluoro-l, 4-d i hydro- 7 - ( oc tahyd ropyr ro 1 o- 
( 3 , 4-c] pyrrol - 2-yl )'- 4 -oxo- 3 -qui nol i necarBoxyl i c ac id , 
(21g). 
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1 -ethyl-6 , 8-dif iuoro-1 , 4-dihydro-7- (oct«hydro-lH- 
pyr rolo 1 3 c ) pyr id 1 n- 2-y 1 ) - 4 -oxo- J-qul no 1 i nacar - 
boxylic acid (21h). 

EXAMPLE 22 

5 1 -Et^hy 1^6^f 1 uoro-1 . 4-dlhydro-7-^2 i 7-d iazasplro I* . 4 ) - 
non-2-vl)-4-oxo-l,8-naphthvridlne-3-carbox ylic acid 

Hydrochloride . . 

A suspension of of 1.10 g (4. Off" mmol) 1-ethyl- 
— 6-f luoro-7-chloro-4-oxo-l,4-dihydro-l,8-naphthyridine- 

10 3-carboxylic acid in 40 ml acetonitrile was treated 
" ; with 1.10 V (8.7 mnbl) 2 ,"7-<3 i a za sp i fSWi '4 ) nona he and " 
the mixture was stirred at room temperature 4.5 ho- rs 
A crude solid was filtered, stirred with 10 ml water, 
filtered, dissolved in 100 ml 6 M ammonium hydroxide 

15 and lyophilized to afford 0.53 g of solid. This was 
dissolved in dilute hydrochloric acid, filtered, 
lyophilized and crystallized from ethanol-water to 
give 0.26 g of the title compound, mp > 300°C. 
Analysis calcualted for C18H22N4CIFO3: 

20 C, 54,47; H, 5.59; N, 14.12; CI, 8.94. 

Found: C, 54.14; H, 5.60, N, 13.85; CI, 8.68. 

EXAMPLE 23 

1 -Ethyl - 678 - dTf luo r o- 1 ,~4 -d i hydro- 7 - (2.1-6 i a z a s o i r 6 - 
(4 . 41non-2-yl)-4-oxo-3-quinolinecarboxylic ac id 

25 A suspension of 0.81 g (3.0 mmol) 1-ethyl -6 , 7, 8- 

tr i f luoro-4-oxo-l , 4-dihydroquinol ine-3-car boxyl ic 
acid in 40 ml acetonitrile was treated with 0.80 g 
(6.3 mmol) 2, 7-diazaspiro 1 4 . 4) nonane I J . Org. Chem. 
46, 2757 (1981)] and the mixture stirred two days at 

30 room temperature, refluxed 1.5 hours, cooled, and 
filtered to afford 1.17 g of the title compound, 
mp 234-240°C (dec). 

Analysis calculated for Ci 9H 2 1 ^ 3F 2°3 '< 
C, 60. 47; "H, 5.61 ; N, 11 i 13 . 
3 5 Found: C, 60.17; H, 5.46; N, 11.11. 
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EXAMPLE 24 

1- Ethvl-6-fluoro-l > 4-dlhvdro-7-(7-m«thYl-2 t 7-diaxa- . 
»Pirot4.4Jnon-2-vl) -4-oxo-l,8-naphthvrldine-3- 
carboxvllc acid 

A stirred suspension .. s g**3|. 40 g (20.7 mmol) o£ - : 

2- »ethyl-2,7-diazasplrol4.4)nonane di hydrochloride in 
200 ml acetonitrile was treated with 9/42 g (62 mol) 
l,8-diazabicycl6I5. 4.0Jundec-7-ene and 5.42 g 
(20 mmol) l-ethyl-6-fluoro-7-chloro-4-oxo-l,4-dihydro- 
l»8-naphthyridine-3-carboxylic acid was added. After 

... . - 8 tirriri"g 23" hours' at room tempera ture^the precipitated 
product was filtered, washed with acetonitrile and 
ether, and recrystallized from ethanol to afford 
3.99 g of the title compound, mp 252-254°C (dec). 

15 Using the above procedure with 2, 8-diazaspiro- 

15.5] undecane dihydrochloride iHelv. Chim. Acta, 

36, 1815 (1953JJ gave l-ethyl-6-f luoro-1, 4-dihydro- 

7-( 2, 8-diazaspiro 1 5 . 5) undec-2-yl )-4-oxo-l , 8- 

naphthyridine-3-carboxylic acid, mp 188-192°C (dec). 
20 (24a). 

EXAMPLE 25 

l-Ethyl-6-fluo ro-l > 4-dihydro-7-(7-methyl-2,7- 
diazaspl'ro'l4 . 41-no n--2-vi ) - 4-oxo - 3~-qu 1 nol i neca'r boxvi'ic 



IS 



acid 



A suspension of 0.65 g (3.05 mmol) 2-methyl-2 , 7- 
diaspiro|4.4)nonane dihydrochloride in 40 ml 
acetonitrile was treated with 1.33 g (9.0 mmol) 1,8- 
diazabicyclo[5.4.0)undec-7-ene and 0.76 g (3.0 ranol ) 
1 -ethyl -6, 7-dif luoro-1 , 4-dihydro-4-oxo-3- 
>0 quinolinecarboxylic acid was added. The mixture was 
refluxed overnight anJ the hot solution was filtered. 
After crystallizing at room temperature the product 
was filtered and washed with acetonitrile to afford 
0.72 g of the title compound, "mp 239-241°C (dec). 



Analysis calculate for C20H24N3FO31 
• ~ C, 64". 33 1 M, 6.481 N, 11.25; ~ ~ 

Found« C, 64.25| H, 6.50; N, 11.27. 

EXAMPLE 26 

5 l-Ethvl-6.8-dlfluoro-? , i ^ <h Y <,rQ " 7 '( 7 " wethv1 ' 2,7 " 
dla»a8Plrot4.41non-2-vl)-4-oxo -3-quinollnecarboxyllc 

acid 

A suspension of 0.64 g (3.0 mmol) 2-methyl-2 , 7- 
dia2aspirol4.4]nonane dihydrochlor ide in 40 ml 

10 acetonitrile was- treated with -.1.33 .g i; (9.0. mmol) .1,8- 
diazabicyclol5.4.0]undec-7-ene and 0.81 g (3.0 mmol) 
l-ethyl-6,7,8-trifluoro-l,4-dihydro-4-oxo-3- 
quinolinecarboxylic acid was added. The mixture was 
stirred 45 minutes at room temperature, refluxed 

15 1.5 hours, and stirred at room temperature overnight. 
The precipitate was filtered and washed with 
acetonitrile and ether to afford 0.87 g of the title 
compound, mp 229-231 °C (dec). 
Analysis calculated for C20H23N3F2O3 : 

20 C, 61.37; H, 5.92; N, 10.74; 

Found: C, 61.20; H, 5.88; N, 10.75. 

Using the above procedure- with 2, 8-diazaspiro- 

I5.5)undecane dihydrochlor ide gave l-ethyl-6,8- 
difluoro-l,4-dihydro-7-(2,8-diazaspirol5.5]undec-2- 

25 yl)-4-oxo-3-quinolinecarboxylic acid, mp 267-268°C 

dec. (26a). 

EXAMPLE 27 

9-Fluoro-2 t 3-dihydro-3-methy l-10M7-methyl-2,7_-dia 1 a z 
,-, spiro(4 . 41 nnn-2- yl )-7-OXO-7H-pyr idoU ,2, 3-do) 1_l*- 
30 benzoxazine-6-carboxyl ic acid, 

A suspension of 0.42 g (1.97 mmol) 2-methyl -2 , 7- 
diazaspirol4.4)nonane dihydrochlor ide in 25 ml 
acetonitrile was treated with 0.85.* (5.80 mnol ) 
l,8-diazabicyclol5. 4 . 0 J undec-7-ene and 0.52 g 
35 ( 1.85 mmol) 9 , 1 0-d i f 1 uoro - 2 , 3-d i hydro- 3-met hy 1 - 
7-oxo-7H-pyridoU . 2. 3-de)l , 4-benzoxazi ne-6- 
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carboxylic acid wa» added. The mixture was stirred 

two hours at ^coom,. temper a ture,,and thejuref Jjuxed. r 

overnight. The product which crystallized on cooling 

was filtered, washed with acetonitrile and 

5 recrystallixed ^ 'frof^cetonitrile to afford**0.45 g of 

the title compound, mp 227-230^C (dec). Analysis 

calculated for C21H22N3FO4: 

C, 63.15; H, 5.55; N, 10.52; 

Found: C, 63.13; H, 5.73; N, 10.51. 

10 _ . . .... . v EXAMPLE 28 ........ ^ ,_ , ,,. 

l-Ethvl-6-fluoro-l,4-dihydro-7-(7- ethyl-2,7- 

diazasptro [4 . 4 ) non-2-yl )-4-oxo-l , 8-naphthy ridlne- 

3- carboxylic acid, 

The- title compound was prepared according to 
15 example 24 by reacting l-ethyl-6-f luoro-7-chloro- 

4- oxo-l, 4-dihydro-l,8-naphthyridine-3-carboxylic acid 
with 2-ethyl-2,7diazaspiro(4.4Jnonane dihydrochloride; 
mp 215-217°C (dec). 

Analysis calculated for C20H25 N 4FO3: 
20 C, 61.84; H, 6.49; N, 14.42. 

Found: C, 61.68; H, 6.17; N, 14.20. 

r EXAMPLE 29 . 

1- Ethyl-6, 8-dif luoro-1 , 4-dihydro -7-(7-ethyl-2, 7- 
diazaspiroH . 4) non-2-yl )-4-ox o-3-quinoline- 

25 carboxylic acid, 

The title compound was prepared according to 
example 26 by reacting l-ethyl-6 , 7 , 8-tr if luoro-4- 
oxo-1, 4-dihydroquinoline-3-carboxylic acid with 

2- ethyl-2, 7-diazaspiro (4 . 4]nonane dihydrochloride, 
30 mp 199-202°C (dec). ' 

Analysis calculated for C2lH25 N 3F203: 

C, 62.21; H, 6.22; N, 10.36. 
Found: C, 62.24; H, 6.15; N, 10.36. r - 



EXAMPLE 30 

„. 7- 12- (JMnlnomethvl ) r4-thiatol yl ) -l-ethyl-6-f luoro-1 , 4- 
dlhydro-4-oxo-3-gulnollnecar boxy l ie acid 

A suspension of 0.59 q (1.54 mmol) ethyl 
5 7-brotnoace#i-l-ethyl-6-'fluoro-l,^ 

quinolinecarboxylate in 4 ml N,N-dimethylformamide 
was treated with 0.22 g (1 . 67- mmol) acetamidothio- 
acetamide (prepared according to J. Am. Chem. Soc . 
51, 1817 (1929)]. After stirring three hours the 
10 mixture was 'treated., wijt^ 

triethylamine, stirred one hour more and poured into 
40 ml ice water. The precipitate was filtered, 
washed with water and dried to afford 0.45 g crude 
solid. Chromatography on a column of 20 g silica gel 
15 with chloroform-methanol (9:1) and crystallization 

from ethanol gave 0.37 g ethyl 7-(2(acetamidomethyl)- 
4-thiazolyl]-l-ethyl-6-f luoro-1, 4-dihydro-4-oxo- 
3-quinolinecarboxylate, mp 230-233°C (dec). 

A solution of 0.32 g (0.76 mmol) ethyl 7-(2- 
20 (acetamidomethyl)-4-thiazolyl]-l-ethyl-6-f luoro-1, 4- 

dihydro-4-oxo-3-quinolinecarboxylate in 3 ml 6N hydro- 
chloric, .a^io.was stirred at reflux three hours. The 
mixture was evaporated to dryness and the_ resul ting 
solid vias suspended in 5 ml water and dissolved by 
25 addition of IN sodium hydroxide to pH 11. After 

filtration the product was precipitated by addition 
of IN hydrochloric acid to pH 6.2, filtered, washed 
with water and dried to afford 0.22 g 7-[2-an>ino- 
methyl)-4-thiazolyl )-l -ethyl -6-f luoro-1 , 4-d 1 hydro-4- 
30 oxo-3-quinol inecarboxyl ic acid, mp 249-2S4°C (dec). 
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CXAMPLC 31 

7- [ 2 - ( Met hy 1 ami nomt t hy 1 )^ 4 - th i aiolyl|~-l ^tthyl - 6- 
f l oord-1, 4-dlhYdro-4-oxo-3-qulnolinecarboxyllc acid 

According to example 30, reacting 7-bromoacetyl- 
l-ethyl-6^loro-l , 4-dlhydto-4-ox6-3%ulnoline 

carboxyllc acid ethyl ester with 2-(N-acetyl-N- 
methylamino) thioacetamide in ethanol gave l-ethyl-6- 
f luoro-7-(2-(N-acetyl-N-methylaminomethyl )-4- 
thiazolyl ) -1 , 4rdihydro-4-oxo-3-qui nolinecarboxyl ic 
acid ethyl , v es|er, mp 173-1 75°C which v was then r hydr t p- 
ly2ed in refluxing 6N hydrochloric acid to give the 
title compound, mp 230-234°C (dec). 
Analysis calculated for C17H16N3FO3S : 

C, 56.50; H, 4.46; N, 11.63. 
Found: C, 56.26; H, 4.56; N, 11.40. „ 

EXAMPLE 32 

7- [2-Ethylaminomethyl ) -4-thiazoiyl 1 -l-ethyl-6-f luoro- 
1* 4-dihydro-4-oxo-3-guinol inecarboxylic acid 
hydrochloride 

According to example 30, reacting .7-bromoacetyl- . 

l-ethyl-6-f luoro-1 , 4-dihydro-4-oxo-3-quinoline- 
car box y lie ac i d . e^h y 1 ester, with. 2 r JM~a c e ty 1 v . 

ethylamino) thioacetamide in ethanol gave l-ethyl-7- 
(2-[ (N-acetyl -N-ethyl ami no) methyl J -4 -thiazolyl ] -6- 
f luoro-1 , 4 -d i hydro - 4 -o xo -3 -qui no 1 inecarboxylic 
acid ethyl ester, mp 160-161°C which was then 
hydrolyzed in refluxing 6N hydrochloric acid to afford 
the title compound, mp 289-300°C (dec). 
Analysis calculated for Ci sH 1 9N3CIFO3S • 0. 3H20: 
C, SI. 81; H, 4.73; N, 10.07; CI, 8.50. 
Found: C, 51.81; H, 4.79; N, 10.09; CL, 8.49. 
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EXAMPLB 33 

. ... l-Ethvl-6-f luoro-1 , 4-dlhydro-7- 12- IK 2r hvdrox vthyl )- 
amino] methyl 1-4-thlazolyl)-4-oxo-3-gulnol inecarboxyl ic 

acid hydrochloride 
5 " ' According W' example 3 Or^y^re acting 7- 

bromoacetyl-l-ethyl-6-f luoro-1 , 4-dihydro-4-oxo-3- 
quinollnecarboxylic acid ethyl ester --with 2-[N-(2- 
acetoxyethyl)-N-acetylamino) thioacetamide in ethanol 
gave l-ethyl-6-f luoro-1 , 4-dihydro-7- 12- ( (N-(2- _ 

10 a c e to x y e t h y 1 ) - N^a c etylamino) methyl)- 4 - 1 h i a zo 1 y 1 ] - 
4-oxo-3-quinolinecarboxyl ic acid ethyl ester, mp 
148-152°C, resolidified and melted 164-16S°C, which 
was hydrolyzed with refluxing 6 N hydrochloric acid to 
afford the titled compound, mp 290 °C (dec). 

15 Analysis calculated for C18H17N3FCIO4S : 
C, 50.76; H, 4.02; N, 9.87. 
Found: C, 50.36; H, 4.50; N, 9.66. 

EXAMPLE 34 

7-(2-(l-aminoethvl)-4-thiazolvl1-l-ethy l-6-fluoro- 
20 l,4-dihydro-4-oxo-3-quinolinecarboxylic acid 
' According to example 30, reacting 7- 
b^pmo.apet.y,l.rX=g»thyl - 6- f 1 uorq- l^-dihy^o- 4_-oxo-_3- _ _ 
quinol inecarboxyl ic acid ethyl ester with 2-(acetyl- 
amino) thiopropionamide in ethanol gave 7-12-11- ( N- 
2 5 acetyl ami no) ethyl] -4 -thiazolyl]-l-ethyl-6-f luoro-1, 4- 
dihydro-4-oxo-3-quinol inecarboxyl ic acid ethyl ester, 
mp 236-238°C, which was hydrolyzed with refluxing 6N 
hydrochloric acid to afford the title compound, 
mp 246-250°C (dec). 
30 Analysis calculated for Ci 7H1 6N3FO3S • "6 • 2H 2 0: 
C, 55.94; H , 4.53; N, 11.51. 
Found: C, 55.92; H, 4.51; N, 11.68. 
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EXAMPLE 35 

^ 7" l2-(arelnomethyl )^4rthia2olyl 1 -^1 -ethyl -6 , 8-dif luoro- 

1 , 4-dlhydro-4-oxo-3-quinollnecarboxyl 1c acid 

To 800 mg (1.99'mmol) of the 7-bromoacetyl-l- 
5 ^*ihyi-6 , 8-di f luoro-1 , 4-dih^ro-4-oxo-3-fuinol inecar^ " * c 
boxylic acid in a mixture of N,N-dimethylforraamide and 
ethanol was added 446 mg (1,0 eq) of 2-(N-benzyloxy- 
carbonyl) aminothioacetamide. The mixture was stirred 
for 72 hours at room temperature. The mixture was 

10 added to water and ice and the solids were fi Itered to 
give 0.92 g of the l-ethyl-6, 8-di f luoro-1 , 4-dihydro- 
4-OXO-7- (2- ( t (phenyl me thoxy ) car bony 1 ) aminomethyl ] -4- 
thiazoyl)-3-quinolinecarboxylic acid, mp 18S-190°C. 
Without further purification, the solids were treated 

15 with hydrobromic acid in acetic acid overnight and 
poured into ether :ethyl acetate. Filtration gave a 
solid that was dissolved in aqueous ammonia at pH 
10.8. Concentration of this mixture to one third 
volume and filtration gave 0.46 g of 

20 7- (2- (aminomethyl )- 4- thiazolyl ) -1 -ethyl -6 , 8- 

d if luoro-1 , 4-dihydro-4-oxo-3-quinol ihecarboxyl ic acid , 
mp 199-203°C. 

In similar fashion the following compounds were 
prepared: 

2 5 l-Ethyl-6 , 8-dif luoro-1 , 4-dihydro-7- [ 2- [ (methyl ami no ) 

methyl )-4-thiazolyl) - 4-oxo-3-qui nol inecarboxylic acid, 
mp 172-174°C (35a); 

7- (2- ( (ethyl ami no) methyl ] -4- thiazolyl) -1 -ethyl -6 , 8- 
d i f luorp- 1.4-dihydro-4-oxo-3-quinolinecarboxylic acid, 
30 mp 155-1"57°C (35b) ; 

7- {2-( ami nomethyl )-4-thiazolyl)-6, 8-di f luoro-1 - ( 2- 
fluoroethyl ) - 1 , 4-d i hyd ro- 4-oxo- 3 -qu i nol i nccar boxy l„i c 
acid,_mp 216-218°C (35c); V 
6, 8-dif luoro-1 -{2- fluoroethyl ) - 1 , 4-d i hyd ro- 7- 

3 5 12 | (methyl ami no ) methyl ) -4- thiazol yl ) - 4-oxo-3- 

quinol inccar boxyl ic acid, mp 214-215°C (3Sd); 
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7-l2-l(ethylamino)methyl)-4-thiazolyU-6,8-difluoro-l- 
■~ (2-£luorocthyl)-l,4-dihydro-4-oxo^qulflOlin«-, 

carboxylic acid, rop 197-201°C (3Se), and 
10-l2-(aminomethyl)-4-thia2olyl)-9-fluoro-2,3-<Jihydro- 

f 3-methyl-7-oxo-7H-pyr idoll , i^-de] -1 . 4-benzoxaxine-;6- 
cacboxylic acid, mp 229-231'C (35f). 

EXAMPLE 36 n 

7-t2-tAminomethvn-4- thi a zolvl]-l-ethvl-6-Cluoro-l f 4- 
dih Ydro-8-n»ethvlaminn-4-oxo-3-qu i nolinecarboxylic acid 

10 To 500 mg ,( 1.37 . ntmol) of the 7 : J^(aminomethyl )- 

4 -thiazolyl 1 -1-ethyl -6 , 8-di f luoro-1 ^-dihydro^^ 

3- quinolinecarboxylic acid was added 15 ml of 40% 
aqueous methylamine . The mixture was heated at 50«C 
for 72 hours. The solution was taken to pH 6.5 and 

15 was filtered to give 350 mg of 7- l2-(aminomethyl )- 

4- thiazolyl)-l-ethyl-6-fluoro-l,4-dihydro-8- 
methylamino-4-oxo-3-quinolinecarboxylic acid, 

mp 194-195-C. / \ 

(EXAMPLE 37 A 
l-Ethvl-6-f luoro-1 , 4-dihydro= H=iBgthOKV-7-|2_2 
I (methyl amino)methyl 1-4- thiazoly l -4-OXO-3- 

quinolinecarboxylic- acid - 

To 500 mg (1.32 mmol) of l-ethyl-6 , 8-di f 1 uoro- 
l,4-dihydro-7-l2-Umethylamino)methyll-4-thiazoyll- 

25 4-oxo-3-quinolinecarboxylic acid in 30 ml of dry 
methanol was added 300 mg (2 eq) of potassium 
t-butoxide. After 24 hours at reflux, the mixture was 
cooled, diluted with water, brought to P H 6.0, and 
filtered to give 310 mg of l-e^l-6-f luoro-1 , 4- 
30 dihydro-8-methoxy-7- 12-1 (methylamino) methyl] -4- 

thiazoly)-4-oxo-3-quinolinecarboxyl ic acid , 

mp 164-166°C. 

In. a similar manner 7- I 2- (aminoro'ckhyl ) -4 - 
thiazolyl) -l-ethyl-6-f luoro-1, 4-dihyd ro-8-methoxy- 
35 4-oxo-3-quinolinecarboxylic acid, mp 172-1 75°C was 
prepared; (37a). 
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EXAMPLE 38 

l-Ethyl-6-f luoro-1, 4-dlhydro-8-hydroxy-7- 12- ( (methyl- 
amino) methyl ) -4- thlazolyl) -4-oxo-3-quinol Inecarboxyl ic 
acid 

M To 700 mg (1,79 mrtol) of the l-^thyl-6-f ludrb^^ 
1 # 4-dihydro-8-methoxy-7-l2- I (methylamino)methyl J-4- 
thiazolyl]-4-oxo-3^quinolinecarboxylic acid was added 
8 ml of hydrobromic acid in acetic acid and the mix- 
ture was heated to 70°C. After four hours 8 ml more 
hydrobromic acid was added and the mixture stirred 
overnight. The solids were collected, dissolved in 
aqueous ammonia and concentrated to one fourth volume. 
Filtration gave 580 mg of l-ethyl-6-f luoro-1 , 4- 
dihydro-8-hydroxy-7- (2- I (methyl ami no) methyl ]-4- 
thiazolyl ] -4-oxo-3-quinol inecarboxyl ic acid , 
mp 242-246°C. 

In similar manner 7- 12-( aminomethyl )-4- 
thiazolyl ) -1-ethyl -6- f luoro-1 , 4-dihydro-8-hydroxy-4- 
oxo-3-quinoline carboxylic acid, mp 275-277°C, was 
prepared (38a). 

EXAMPLE 39 

7- (4-( Aminomethyl )-2-thiazolyl ) -1-ethyl -6- f luoro-1 , 4- 
dihydro-4-oxo-3-quinol inecarboxyl ic acid 

A solution of 0.16 g (0.5 mmol) ethyl -1 -ethyl -6- 
f luoro-7-thiocarbamoyl-l ,4-dihydro-4-oxo-3-quinoline- 
carboxylate and 0.32 g (2.5 mmol) 1 , 3-dichloroacetone 
in 3 ml N,N-dimethyl f ormamide was heated 3.5 hours 
on a steam bath. Dilution cf the cooled reaction 
mixture with ethyl acetate afforded 0.12 g product 
which was recrys tal 1 i zed from chloroform : ethyl acetate 
to give 0.08 g of ethyl 7- [ 4-(chloromethyl )-2- 
thiazolyl]-l-ethyl-6-fluoro-l,4-dihydro-4-oxo-3- 
qu i noi i necar boxy ] ate , mp 214-215° (dec). 
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A mixture of 1.10 g (2.78 mrool) ethyl 7-14- 
(chloromethyl )- 2- thiazolyl J -1 -ethyl -6- f luoro-1 , 4- 
dihydro-4-oxo-T-qufnol inecarboxyia te^and 0.50 g 
(7.6 mmol) sodium aside in 50 ml N,N-dimethyl formaroide 
was heated on---a^8te^.in£.bath four hours. After evapora- 
tion to near dryness 50 ml water was added to afford 
1.01 g product which was crystallized from ethanol to 
give 0.91 g ethyl 7- (4 - ( aiidomethyl ) -2-thiazolyl ) - 

1 - ethyl -6- f luoro-1 , 4-dihydro~4-oxo-3-quinol ine- 
carboxylate, mp 192-194° (dec); 

A solution of 0. 87 g (2. H mmol ) ethyl 7- (4- ( azido- f 
methyl ) -2- thiazolyl ) -1 -ethyl -6- f luoro-1 , 4-dihydro-4-oxo- 
3-quinolinecarboxylate in 125 ml acetic acid was stirred 
with 0.10 g 10%~ palladium on carbon catalyst and 
hydrogen gas bubbled through for 1.5 hours. After 
filtration,, evaporation of solvent and trituration 
with ether gave 0.77 g of ethyl 7- I4-(aminomethyl )- 

2- thiazolyl ] -1 -ethyl -6 -f luoro-1 , 4-dihydro-4-oxo- 

3- qui no 1 inecar boxy late * 

A solution of 0.70 g (1.87 mmol) ethyl 7-(4-(amino- 
methyl )- 2- thiazolyl ] -1 -ethyl -6-f luoro-1 , 4-dihydro-4-oxo- 

3- quinol i necar boxy 1 ate in 15 ml 6N hydrochloric acid was 
heated oh a steam bath 2. 25' hour s\™"*Af ter'^addi t'ibn of 

15 ml water the mixture was croled to 0° and filtered. 

The collected solid, was suspended in 8 ml water, 

dissolved at pM 11 with 2N sodium hydroxide and 

reprecipi ta ted by addition of 2N hydrochloric acid to 

pH 6. The product (0.37 g) was twice crystallized 

from N, N-dime thyl formamide to afford 0.19 g of 7-[4- 

( ami nome thyl ) - 2 - th i a zo 1 y 1 ) - 1 -e thy 1 - 6 - f 1 uoro- 1 , 4-dichloro- 

4- oxo-3-quinol inecarboxyl ic acid, mp 224~226°C (dec). 
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EXAMPLE 40 

1 -E thy 1 - 6- f 1 uoro -I t _4-d 1 hvd ro-7- 1 4 - ( ( me thylam Lno ) - . . 
methyl ) -2-thla«olyl ) -4-oxo-3-gulnollnccarboxyl lc acid 



35 



A solution of 0.61 9 (1.S4 anol) 7-(4-chloro- 
methyl-2-thiaxolyl )-l-ethyl-6-f luoro-l , 4-dlhWrW- 
oxo-3-quinolinecarboxyllc acid ethyl ester in 20 ml 
6 N hydrochloric acid was refluxed 2 hours and 
evaporated to dryness. The resulting solid was 
suspended in hot water, filtered and dried to afford 

0.48 g crude product, 7-( 4-chloro-aethyl-2- 

thiazolyl ) -l-ethyl-6^f luoro-1 , 4-dihydro-4-oxo- 

3- quinolinecarboxylic acid. 

A solution of 0.40 g 7-( 4-chloromethyl-2- 
thiazolyl)-l-ethyl-6-f luoro-1 , 4-dihydro-4-oxo-3- 
quinolinecarboxylic acid in 100 ml 40% aqueous methyl- 
amine was stirred at room temperature overnight and 
evaporated to dryness. The resulting solid was 
crystallized from water to afford 0.33 g of the title 
compound, mp 216-218 # C (dec). Analysis calculated for 
Ci7Hi6N3FO3S*0.2H 2 O: 

C, 55.94; H, 4.53; N, 11.51. 
Found : C» 55 r ? 2; J}, 4. 41; N, 1K18. 

EXAMPLE 41 

7-( 2-Amino-4-pyr imidinyl )- 1 -e thy 1 -6- f luoro-1 , 4* 
dihydro-4-oxo-3-quinol inecarboxyl ic acid 

To 900 mg (2.5 ntnol ) of the 7-(2 '-dimethyl- 
aminoethenyl )carbonyl-l-ethyl-6-f luoro-1 , 4-dihydro- 

4- oxo-3-quinol inecarboxyl ic acid ethyl ester in 15 ml 
of t-butanol at 50°C was added S80 rog (2.5 eq) of 
guanidine hydrochloride that had been previously 
treated with 1.35 g (5 eq) of potassium t-butoxide at 
S0°C in t.-butanol for 30 minutes. The final mixture 
was stirred for 24 hours at 60°C. It was poured into 
8% aqueous acetic acid and extracted into chloroform. 
The chloroform was extracted three times with water. 
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Th e chloroform was dried magnesium sulfate and 

concen|^tjrjd..^....T^^cesl.du« -was^fiurif ,i«d by column 
chromatography and gave 295 mg of 7-(2-amino- 
4-pyrimidinyl)-l-ethyl-6-fluoro-l,4-dihydro-4- 
5* oxo-3-qulnbi ? i%flarboxyl ic acid/ mp 2'45-247»C. 

EXAMPLE 42 

7- [2-(aminomethyl )-4-pyrimidinyl)-l-ethyl-6> 8- 
dif luoro-1 , 4-dihydro-4-oxo-3-quinol inecarboxyl ic 



10 



acid 



To 1.5 g (4.1 mmol) of the ethyl 7-{2'- 

dimethyl aminoethenyl ) car bony 1-1 -ethyl -6 , 8-di f luoro- 
1 , 4-dihydro-4-oxo-3-quinol inecarboxyla te in 35 ml of 
t-butanol was added at 60°C a mixture of 2.49 g 
2.5 equivalents) of 2-N-(benzyloxycarbonyl )amino- 

15 acetamidine hydrochloride, and 1.15 g (2.5 eq) of 
potassium t-butoxide in 50 ml of t-butanol. After 
four hours, 452 mg more of potassium t-butoxide was 
added. The mixture was stirred overnight at 60°C. It 
was poured into dilute hydrochloric acid and extracted 

20 with —dichloromethane; The dichloromethane was 

concentrated and the residue was purified by column 
chromatography to give 530 mg_of _ l-ethyl-S^s- 
difluoro-1 , 4 -di hydro- 4-0x0-7^12- I I ( phenylme thoxy ) - 
car bony 1 ) ami nome thyl ) -4-pyr imid inyl ] -3 -qui nol i ne- 

25 carboxylic acid as a yellow solid, mp 195-196°C. This 
material was then treated with hydrobromic acid in 
acetic acid, for three hours* The mixture was poured 
into ethylacetate :diethyl ether. The solids were 
filtered and then dissolved in aqueous ammonia 

30 pH 10.8°C. This mixture was concentrated to one 

fourth volume and the solids filtered to give 173 mg 
of 7- [ 2- ( ami nome thyl ) - 4 -pyr imid i ny 1 ] -1 -ethyl -6,8- 
difluoro-1 , 4-dihydro-4-oxo-3-*quinol inecarboxyl ic acid, 
mp 285-289°C. 
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In a similar fashion the 7-(2-amino-4- 
pyrimidlnyl)-l-ethyl-6,8-dif luoro-1, 4-dihydro-4-oxo^ 

prepared using guanidine hydrochloride and ethyl 
^M^'-dimethylami!^ - 
dif luoro-1 , 4-dihydro-4-oxo-3-quinolinecarboxylate,. 

A^so^the .-,-7.^ U-( aminomethyl ) - 4 -pyr imid inyl ] -1- 
ethyl-6-£luoro-l, 4-dihydro-4-oxo-3-quinoline- 
carboxylic acid, mp 206-208°C (42b) , was prepared from 
10 2-N-(benzyloxycarbonyl )aminoacetamidine hydrochloride 
and ethyl 7-( 2 '^OT?ffiyi« 

6-f luoro-1, 4-dihydro-4-oxo-3-quinol inecar boxy late . 

Similarly prepared was 7- (2- I ( methyl ami no) - 
methyl ] -4-pyr imid inyl 1 -1 -ethyl -6-f luoro-1 , 4-dihydro- 
15 4-oxo-3-quinolinecarboxylic acid, mp 238-239°C (42c) 
from 2-N-(benzyloxycarbonyl Jmethylaminoacetamidine 
hydrochloride and ethyl 7-( 2 •-dimethylaminoethenyl )- 
carbonyl-l-ethyl-6-f luoro-1 , 4-dihydro-4-oxo-3- 
quinol inecar boxy late. 
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PREPARATION Of STARTING MATERIALS 
Ethyl 7-acctyl-l-ethyl-6-f luoro-1 , 4-dihydro-4-oxo-3- 
gulnol j necar boxy late 

A solution of 26.4 g (0,17 mole) 3-acetyl-4- 
^ 5 f luoroaniline and 3*^$3r^ (0.35 mole) 1,3- 

propanedi thiol in 2.5 i chloroform was cooled to 
5 # C. Hydrogen chloride gas was bubbled into the 
stirred solution for 15 minutes at 5 # -10°C, and the 
reaction was warmed to room temperature with stirring 

10 overnight. The solvent was removed in vacuo at 60°C, 
and the sol id residue twice taken into 800 ml toluene 
and stripped in vacuo at 60°C. The solid material was 
_dissolved in 1.5 l chloroform, washed twice with 200 
ml saturated sodium bicarbonate solution, twice with 

15 200 ml water, and dried with magnesium sulfate. 
Removal of the solvent in vacuo gave a brown oil, 
containing 4-f luoro-3- ( 2-methyl-l , 3-dithian-2-yl )- 
benzenamine. This oil was dissolved in 1.2 t 
toluene, and 34.4 ml (0.17 mole) diethyl ethoxy- 

20 methylenemalonate was added. The toluene was 
distilled off over two hours, until the head 
temperature reached 120-125°C* The resulting brown 
oii, containing diethyl 1 1 (4-f luoro-3-( 2-methyl- 
1 , 3-dithian-2-y 1 ) phenyl ] em i no] methylene! propanedioate , 

25 was poured directly into 500 ml Dowtherm A preheated 
to 250°C. The temperature of the mixture was raised 
back to 250°C, and heated 15 minutes. After cooling, 
the mixture was slowly poured into 2 I pentane and 
stirred vigorously overnight* The solid was 

30 collected, washed well with pentane, and dried, giving 
40 g of a light brown solid, ethyl 6-f luoro-1 , 4- 
dihydro-7-( 2-methyl-l , 3-d i thian- 2-yl )-4-oxo-3- 
quinol inecar boxyl a te • Without further purification, 
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thls material vas treated with 75,3 9, (0.55 iolt) 
potassium carbonate and 43*6 ml (0.55 mole) ethyl 
iodide in 2.7 t N,N-di»ethylformaraide at 85*C 
overnight* The solvent was removed in vacuo at 65 # C, 
and the residue dissolved in 2 i ^chloroform, washed 
veil with water, and dried with magnesium sulfate. 
Removal of solvent in vacuo gave 48.2 g of a light 
"brown solid, ethyl l-ethyi-6-f luoro-1 , 4-dihydro- 
7-( 2-methyl -1 , 3-dl thian-2-yl)-4-oxo-3-quinol ine- 
carboxylate. Without further purification, this 
material was dissolved in 1 t 86% aceioK^rvie?' 
water, and added over 30 minutes, at room 

temperature, under nitrogen, to a well-stirred 

suspension of 28.9 g (0.13 mole) mercuric oxide and 
72.9 g (0.27 mole) mercuric chloride in 2 t 80% 
ace ton i tr ile/ water . Ttie reaction was warmed to reflux 
for six hours under nitrogen, cooled to room 
temperature, and filtered through a pad of celite. 
The filter pad was washed with 3 1 of 1:1 
dichloromethane rhexane. The organic phase of the 
filtrate was separated, washed twice with 500 ml 5H 
ammonium acetate solution, twice with 500 ml water, 
and dried with magnesium sulfate. The solvent was 
removed in vacuo, and the solid residue was stirred 
overnight in 1.5 I diethyl ether . The solid was 
collected, washed well with diethyl ether, and dried 
to give 23.4 g of the title compound, ethyl 7-acetyl- 
1 -ethyl - 6- f luoro-1 , 4 -di hydro- 4 -oxo- 3- 
quinol i necar boxyl a te , mp 106°-108°C. 

Ethyl 7-brorooacetyl-l-ethyl-6-f luoro-1 , 4-dihydro- 
4~oxo-3-quinolinecarboxylic acid 

A solution of 2.45 g (8.0 mmol) ethy 7-acety 1 - 
1 -ethyl -6-f luoro-1 , 4 -d i hydro- 4 -oxo- 3 -qu i no! i nc- 
carboxylate in SO ml acetic acid was treated with 
0.46 q potassium bromate, and then 3.8 ml 43% hydro- 
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bromic acid was added dropwise over one half hour. 
The mixture was stirred 24 hours at room temperature 

and poured' into 200 ml ice waterT^ The precipitate 
was filtered, washed with water and dried to afford 
.2.87 q ethyl,' L I-beomoacetyl-l-ethyl-6-f luoro-1., 4-. 
dihydro-4-oxo-3-quinol inecarboxylate. 

7-< 2 '-dimethyl aminoethenyl )carbonyl*l ; -ethyl.--6-yf luoro- 
1 , 4-dihydro-4-oxo-3-quinolinecarboxylic acid ethyl 
ester 

Tp^2v^Oi^(i&. : 5r--nvnolO' of-- ethyl 7-acetyl-l-ethyl-6^ 
f luoro-1 t 4-dihydro-4-oxo-3-quinolinecarboxylate in 
50 ml of dimethyl formamide was added 1«71 ml (1.25 eq) 
of bis-t-butoxydimethylaminomethane. The mixture was 
heated at 70°C for 18 hours. The mixture was then 
concentrated and the residue treated with ether and 
filtered to give 1.95 g of 7-(2 , -dimethylamino- 
ethenyl ) car bony 1-1 -ethyl -6- f luoro-1, 4-dihydro-4-oxo- 
3-quinolinecarboxylic acid ethyl ester, mp 176-179°C. 

Ethyl 7-( 2 '-dimethyl aminoethenyl )carbonyl-l-ethyl-6 , 8- 
di f luoro-1 , 4-dihydro-4-oxo-3-quinol inecarboxylate 

To S. OO^g {1-5.5 ->inniol^--of •t'he■•ethyl v ^7-acetyl■*-l-■ fi: ■■■ 
ethyl-6 ,8-difluoro-l, 4-dihydro-"4-oxo-3-quinol ine- 
carboxylate in 65 ml of d imethyl formamide was added 
4,27 ml (1.3 eq ) of bis t-butoxydimethylaminomethane . 
The mixture was taken to 55°C overnight. The mixture 
was concentrated and the solids suspended in ethyl 
ether. Filtration gave 4.88 g of the ethyl 
7-( 2 ■ -d imethyl am i no ethinyl ) carbonyl-l-ethyl-6 , 8- 
dif luoro-1 , 4-dihydro-4-oxo-3quinol inecarboxylate, 
mp 175-177°C. 
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7-cyno-l f 4-rtih Y ^ro-l-*thYl-fe-f luoro- i-gulnollne- 
cTboKyllc acid ethyl ester 

_ To a suspension of 2.78 g (10 nwolej^of 7-amino- 
l # 4-dihydro-l-ethyl-6-fluoroO-quinolinecarDOxylic 
5 acid ethyl ester in 40 ml of IN HC1 at 8* was added a 
solution of 0.72% (10J5 tranl) of sodiuiKAnfieri^ and 
5 ml of water portionwise keeping the temperature at 
B^C. The orange solution was stirred at 5 to 8°C for 
0.5 hours. To a solution of 1.07 g (12 mmol) of 

10 cuprous cyanide, 2.28 g (35 iwnol) of potassium cyanide 
and 25 ml of water at 45-50 # C was added the diazonium 
solution over 10 minutes. The foaming mixture was 
heated with stirring at 50-60'C for 1.25 hours, then 
treated with 10 ml of 29% ammonium hydroxide and 

15 stirred at 50 # C for 20 minutes. The solution was 

cooled with ice and the solid 7 collected by filtration. 
The sol IB was recrystallized from acetonitrile to give 
0.28g of the title compound, mp 205-207"C. The 
acetonitrile filtrate was evaporated to dryness and 

20 the residue was triturated with ethers to yield an 
additional 0.63 g of product. 

l-Ethyl-6-f luoro-7-thiocarbamoyl-l , 4-d ih ydro-4-oxo- 
3-qulnoli nec arboxyl ic acid ethyl ester " 

Hydrogen sulfide was passed through a solution 

25 of 1.50 g (5.2 nrool ) 7-cyano-l-ethyl-6-f luoro-4-oxo- 
3-quinolinecarboxylic acid ethyl ester in 25 ml 
pyridine and 1 ml tr iethylamine for five hours. After 
stirring overnight in a closed flask, the precipitated 
solid was filtered, washed with pyridine and ether, 

; 30-' and dried to afford 1.28 g of yellowish solid of the 
title compound, mp 198-199*C (dec). 
Analysis calculated for: C i <>H l 5N2O3FS : 

C, 55. 88; H, 4.69; N. 8.69; S*,"*9.95" 
Found: C, 55.77; H , 4.78; N, 8.43, S7 10.15T" 
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7-Acetyl-l-«thyl-6,8-dlf luoro-1.4-dlhydro-4-ono-3- 
qulnol tricarboxylic acid 

2 9 6-D1 f 1 uoroace tophenone 

v To 64.19 9,,{|^nwol) of th« 2. 6-dif l^qrobtnio- 
nitrile in 300 ml of diethyl ester was added in one 
hour at -78°C, 650 -ml of 1*6 Mmethyl lithium 
(2.0 eq). The mixture was stirred at -78 # C for^ 
:,S hours, and then treated with 250 ml of 6 N 
hydrochloric acid. The reaction was brought to 5 # C 
arid *llo\»ea- r W'*#ttaltv- room temperature overnight .'-The 
layers were separated, then the water layer washed 
with dichloromethane. The ether and dichloromethane 
layers were combined, dried, and concentrated to an 
oil which was purified by column chromatography on 
silica gel to give 61 g of 2, 6-dif luoroacetophenone 
as a light yellow liquid: IR (liquid film) 1709, 1622 
cm*"* . 

2, 6-Di f luoro-3-ni troacetophenone 

To 100 ml of concentrated sulfuric acid at C° was 
added 17.0 g (109 mrool ) of the 2, 6-di f luoroaceto- 
Iphenone slowly over - 20 mi nutes keepi ng -the- temper a ture 
at 0-10°C. To this solution, at -5°C, was added a 
mixture of 20 ml concentrated sulfuric acid and 6.5 ml 
of 70% nitric acid premixed at 0°C before the 
addition. The nitrating agent was added at a 
sufficient rate to keep the reaction temperature at 
5°C. The reaction was then stirred for 20 minutes 
and poured over ice. The mixture was extracted with 
dichloromethane two times. The dichloromethane was 
dried and concentrated to an oil which was purified 
by column chromatography to give 14.8 g of 2,6- 
- difluoro-3-ni troacetophenone as a pale yellow oil: 
1R (liquid film) 171b, 1620, 1590, 1540, 1350 cm" 1 . 
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Dltthyl 3-ac«tyl-2, 4-dlf luoroanll ino»«thyl«n«- 
malonate 

To 18. 1 g (90.0 imol) of the 2 r 6^dif luora-3- 
nitroacetophenone was addtd methanol, Raney Nickal, 
and hydrogen gas. When tha mixture had taken up tha 
theoretical amount of hydrogen, it was filtered into 
an excess of diethyl methyl enemalonate. The methanol 
was removed , and the mixture was treated with toluene 
which was then distilled away to one half volume. The 
mixture was then concentrated under vacuum and the 
residue was stirred, with ether :pentane ft to^give 24.4 g, 
of the 3-acetyl-2, 4-dif luoroanil inomethylene malonate, 
mp 82-84°C. . 

Ethyl 7-acetyl-6 y 8-dif luoro-1 , 4-dihydro-4-oxo-3- 
qui nol inec^rboxy late 

To 380 ml of refluxing powtherm A was added 
14.4 g (42.2 mmol) of 3-acetyl-2, 4-dif luoroani lino- 
methylenemalonate in three portions. The reaction 
was stirred for 30 minutes. After cooling, it was 
treated with 500 ml of pentane. The solids were 
filtered and washed with ether :pentane to give 
7.9 g of ethyl 7-acetyl-6, 8-dif luoro-1^4- - 
dihydro-4-oxo-3-quinol inecar boxy late , mp 267-2 70 °C. 
This material was used without further purification. 

To 22.3 g (76.6 nunol) of the ethyl 7-acetyl-6 , 8- 
dif luoro-1 , 4-dihydro-4 -oxo- 3 -quinol inecar boxy late 
in 900 ml of dimethylformamide was added 25.6 g 
(2.5 eq) of potassium carbonate and 22 ml (3.6 eq) 
of ethyl iodide. The mixture was stirred at 45°C 
overnight. The mixture was concentrated. The residue 
was dissolved in water and extracted into dichloro- 
methane. The dichlorome thane was concentrated and the 
residual oi 1 was pur i f ied . by column chromatography on 
silica gel to give 10.5 g of ethyl 7-acetyl-l-ethyl - 
6, 8-dif luoro-1 , 4 -di hydro -4 -oxo- 3 -qui nol ine 
carboxylate, mp 129-130°C. 



To 400 mg (1.23 ramol) of this material was added 
5 ml of .6 N hydrochloric acid and tha suspension was 
stirred at 85 # C overnight. Flitratfon gave 
310 mg of 7-acetyl-l-ethyl-6,8-difluoro-l,4^ 
4-ox9j^guinolinecarboxyllc ac|4^ mp- 250-2 51,?C. 

1-Ethenyl -6 , 7 , 8-tr 1 f luoro-1 , 8-dlhydro-4-oxo-3- 
quinolinecarboxylic acid 35 

In similar fashion, when the 6, 7, 8-trif luoro- 
1# 4-dihydro-4-oxo-3-quinolinecarboxylic acid ethyl 
ester is treated with dibromcT ethane^ the^I-ethehyl- 
6, 7, 8-tr i f luoro-1 , 4-dihydro-4-oxo-3-quinol ine- 
crboxylic acid ester is obtained, mp 134-1 35°C. 
Subsequent hydrolysis with hydrochloric acid gave 1- 
ethenyl-6 , 7, 8-tr i f luoro-1 , 4-dihydro-4-oxo-3-quinol ine 
carboxylic acid, mp 186-187°C. 

7- ( Bromoacetyl )-l-ethyl-6,8-dif luoro-1, 4-dihydro-4- 
oxo-3-quinolinecarboxyllc acid 

To 1.12 g (3.80 mmol) of the 7-acetyl-l-ethyl- 
6, 8-dif luoro-1 , 4-dihydro-4-oxo-3-quinol inecar boxy lie 
acid in 30 ml of acetic acid was added 0.18 g of 
potass ium bromate and 1.48 *mr r 6T~48r' hydrobrbmi c ac id 
The mixture was stirred at 50°C for 24 hours. The 
mixture was concentrated to one-half volume and 20 ml 
of water was added. The solids were filtered to 
give 1.3 g of the 7-bromoacetyl-l-ethyl -6 , 8-dif luoro- 
1 / 4-dihydro-4-oxo-3-quinol inecar boxy 1 ic acid , 
mp 213-215°C. 

In similar fashion the 7-( bromoacetyl )-6 , 8- 
dif luoro-1- ( 2-f luoroethyl )-l , 4-dihydro-4-oxo-3- 
quinol inecarboxyl ic acid, mp 173-175°C, and the 10- 
( bromoacetyl ) -9 - f luoro-2 , 3-d i hydro- 3 -me thy 1 -7-oxo-7H-' 
pyr ido [ 1 ,-2 , 3-de ) -1 , 4-benzoxaz ine-6-carboxy l ic ac id , 
mp 224-225°C, were prepared. 
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7-acttyl-6,8-dlf luoro-l-(2-f luoroethyl )-l , 4-dlhvdro- 
4-oxo-3-qulnolinecarboxylic acid 

To 1.62 g (34.0 mrool) of sodium hytSrid« (50% 
dispersion in oil, pentane washed) in 250 ml of 
5 diMt^lforMAid«»|^s added 10.| M ^(|^ muol) of. the 
ethyl 7-acetyl-6,8-dif luoro-1, 4-dihydro-4-ox<J-3- 
quinolinecarboxylate dissolved in 100 ml of 
dimethyl formamide at room temperature* "The mixture 
was stirred for two hours, and 13.0 g (2,4 eq) of 

10 l-bromo-2-f luoroethane was added. The mixture was 
stirred o v e r night -A t r 50°C. It was concentrated , and 
partitioned between water and d ichlorome thane . The 
dichlorome thane was then concentrated and the residue 
purified by column chromatography to give 3.75 g of 

15 ethyl 7-acetyl-6,8-dif luoro-l-(2-f luoroethyl )- 
1, 4-dihydro-4-oxo-3quinoline carboxylate, mp 
155-1S6 # C. This material was hydrolyzed with 2 N 
hydrochloric acid and 2-propanol as co-solvent to give 
2.95 g of the 7-acetyl-6 , 8-dif luoro-l-(2-f luoroethyl)- 

20 1, 4-dihydro-4-oxo-3-quinoline carboxylic acid, 
mp 215-216 # C. 



^ 6# 7,8-Trif luoro-l^( 2-f luoroethyl )-l /4-dih9dfO"4'Oxo- 

3 -qui no 1 inecarboxyl ic ac i d 

In identical fashion, 6, 7 , 8-tr i f luoro-1 , 4- 
25 dihydro-4-oxo-3-qui nol ine carboxylic acid ethyl ester 

was converted to 6, 7, 8-trif luoro-l-(2-f luoroethyl )- 

1, 4-dihydro-4-oxo-3-quino\ ine carboxylic acid , 

mp 207-211°C. 

10-Acetyl-9-f luoro-2 , 3-dihydro-3-methyl-7-oxo-7H- 
3 0 pyr idoj 1 , 2, 3-de)-l , 4 -he n zo xazine-6-carboxylic aci d 



lHj >-f luoro-2- ( 2- ( t hjr 1 -1 . 3-dioxalan-2-yl ) - 

propoxyl - 3-nitropheny 1J c t hanone 
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To 35.4$ 9 (0.230 role) of 2-hydroxymtthyl-2- 
methyl-l,3-dioxoUne 0.78 H2O in 300 ml tetrehydro- 
fur an at -78 # C, wa» added 100 ml of 2.3 M n-butyl 
lithium. Tha aolution waa warmed to -40 # C and added 

:5^o* 46^.35 g (0.230 role) of 2v6-dif lu&ro-3-nitro- j^y^rm 
acetophenone in 200 ml tetrahydrofuran at 0°C. The 
reaction was~stirred 30 minutes then-poured into 1000 
ml of aan ethyl acetate saturated ammonium chloride 
solution (1:1). The solution was filtered through 

10 celite* The layers separated, and the aqueous layer 
extracted 3 x 500 ml of ethyl^S^aeiaf. The combined 
organic extracts were washed with brine, dried 
over magnesium sulfate and the solvent removed at 
reduced pressure. The product was chroma tographed on 

15 silica, using hexane:ether (4:1) to give 41.2 g of 
l-l6-fluoro-2-(2-methyl-l,3-dioxalan-2-yl)-propoxy]- 

3-nitrophenyl) ethanone. 

l-(2-acetyl-3-ethanone-l-(2-acetyl-3-fluoro-6- 

nl trophenoxy )-2-propanone . 

20 2.2 g (7.35 irnnole) of l-l6-fluoro-2-[2-(2- 

methyl -1 , 3-dioxalan-2-yl )propoxy ] -3-ni trophenyl ] - 
ethanone and 360 ml of ' vater r^r^hlor ic acid racetic 
acid (100:10:250) were stirred overnight. The 
solvents were removed at reduced pressure, the residut 

25 taken up in dichlormethane and washed repeatedly with 
water. The organic layer was dried over magnesium 
sulfate and the solvent removed at reduced pressure. 
The residue was titurated in pentane:Et20 (3;1) to 
yiefd 1.78 g of l-(2-acetyl-3-f luoro-6-nitrophenoxy )- 

30 2-propanone, mp 64-65°C. 

l-( 7-Fluoro-2 , 3-di hydro- 3-methyl-2H- 1 , 4-ben2<Sxazine- 
8-yl ) ethanone 

A mixture of 4.98 g (19,5 mmole) of l-(2-acetyl- 
3-f luoro-6-ni trophenoxy )- 2-propanone , 100 ml of 95% 
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ethanol and 1 g of Raney nicktl was ehaken in an 
atmosphere of hydrogen at 4.5 x 10 s Pa at room 
temperature for 18 hours. The reaction wi» ? filtered 
and the solvent removed at reduced pressure. The 



5 residue was chromatogra 



on silica, with 



hexanetether (1:1) to give 2.76 g of l-(7-fluoro- 

3, 4-dihydro-3-methyl-2H-l,4-benzoxazin~8-yl)ethanone, 

4-t(8>Acetyl"7-fluoro-2 > 3-dihydro-2"methyl-4H-l y 4- 
benzoxazin-4-yl ) methylene ]-2 , 2-dimethyl-l f 3-dioxane- 

10 4 , 6-dione • '•• ' *r- ' 

A mixture "of 3.66 g (17.49 mrnole) of l-(7-fluoro- 
3, 4-dihydro-3-methyl-2H-l,4-benzoxazine-8-yl)ethanone, 
100 ml of methanol and 3.91 g (21.0 nroole) of 4- 
(methoxymethylene)-2 , 2-diraethyl-l , 3-dioxane-4 # 6-dione 

15 was stirred at room temperature overnight. The 
reaction was filtered and the solvent removed at 
reduced pressure. The crystals were titurated with 
pentane to yield 4.30 g of 4- ( (8-acetyl-7-f luoro-2, 3- 
dihydro-3-methyl-4H-l, 4-benzoxazine-4-yl ) methylene J- 

20 2,2-dimethyl-l,3-dioxane-4,6-dione, mp 184-185 # C. 



" ' — lO-Acetyl-9-f luoro-2 r 3-dihydrO"3-me J thyl^7-oxo"7H^ T 
pyrido[l , 2, 3-de) -1 , 4-benzoxa2 i ne-6-carboxyl ic acid 

A mixture of 7.22 g (19.87 mmole) of 4((8- 
acetyl-7-f luoro-2, 3-dihydro-3-methyl -2H-1 , 4- 

25 benzoxazin-4.-yl ) -methylene- 2 , 2-dimethyl-l , 3-dioxane- 
4,6-dione and 72.2 g of polyphosphor ic acid was heated 
at 65°C for two hours. The reaction mixture was 
cooled and poured onto ice, the crystals were filtered 
and titurated with ethyl ether to give 3.45 g of 10- 

30 acetyl -9- f luoro-2 , 3-dihydro- 3 -methyl -7-oxo-7H-pyr ido 
( 1 , 2, 3-de) -1 , 4-benzoxaz ine-6-car boxy 1 ic ac id , mp — 
2S8-259°C. - 



N- methyl -3-pyr rol id inemethanami ne 
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W«m»thyl-S*oxo-l-(ph#nvlmtthvH"3-pyrrolldln#- 
carboxaralde 

A mixture, of 100 g (0.43 mole) of methyl 5-oxo-l- 
(phenylmethyl)-pyrrolidinecarboxylate U. Org. Chem., 
26, 1519 (1961)], 500 ml methanol and 100 g 
(3.2 mole) of* diethyl amine wis heated at l66*C in a 
pressure reactor for 16 hours. The reaction mixture 
was cooled and the ammonia and- methanol were removed 
under reduced pressure. The residue was taken up in 
dichloromethane and washed 3 x 100 ml IN sodium 
hydroxide. The organic layer was dried over magnesium 
sulfate and the solvent removed at reduced pressure to 
give 88.3 g of N-methyl-5-oxo-l-(phenylmethyl)-3- 
pyrrolidinecarboxamide as a white solTd, 
mp 82.5-83.0°C. 

Analysis calculated for C13H16N2O2: 

C, 67.22j H, 6.94? N, 12.06 
Found C, 66.98) H, 6.69; N, 12.02 
This material was used in the next step. 

N-methyl-l-(phenylmethyl )-3-pyrrolldinemethanamine 
To a suspension of 37.40 g (1.00 mole) lithium aluminum 
hydride in 1000 ml tetrahjfdrof uran , is added a 
solution of 88.3 g (0.380 mole) of N-methyl -5-oxo- 
1- (phenyl methyl ) -3-pyrrol id inecar box amide in tetra- 
furan dropwise under nitrogen. The reaction was then 
refluxed overnight. The reaction flask was cooled in 
an ice bath and 37.4 ml of water, 37.4 ml of 15% 
sodium hydroxide and and 112.2 ml of water were added. 
The precipitated solids were filtered and washed with 
hot ethanol. The combined filtrates were 
concentrated, then dissolved in dichloromethane, 
filtered, dried over magnesium sulfate, and the 
solvent evaporated under reduced pressure to give 
68.68 g of N-me thy 1 - 1 - ( pheny 1 me t hy 1 ) - 3- 
pyr rol idinemethanamine as an oil. This material was 
used without further purification in the step. 
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N-methyl-3-pyrrolldlneiPtthanamint 

A mixture o£ 67.26 g (0.32 sole) of N-m«thyl-i- 
(phenylraetfiy^ 9 ot 20% 

palladium on carbon, and 600 ml of methanol was shaken 



20% palladium on carbon was added and the hydrogena- 
tion continued for 6*5 hours. Another 3.0 g_ of 20% 
palladium on charcoal was added and the hydrogenation 
continued for another 4.5 hours. The catalyst was 
f iltered^aifid the filtrate evaporated under* reduced 
pressure. The residue was distilled under vacuum 
(72-76°C, 10.5 mm Hg) to give 8.32 g N-methyl-3- 
pyr rolidinemethanamine. 

N-Ethyl-3-pyr rolidinemethanamine 

N-Ethyl-5-oxo-l-(phenylmethyl )-3-pyrrolidine- 
carboxamlde 

A mixture of 200 g (0.86 mole) of methyl 
5-oxo-l-(phenylmethyl ) -pyrrol idinecarboxylate U. Org. 
Chera., 26, 1519 (1961)], 1000 ml methanol aod 200 g 
(4.4 molejvrof ethylamine was hea ted -at ^H>0°C i n -a — ■ 
pressure reactor for 17.2 hours. The reaction mixture 
was cooled and the excess ethylamine and methanol were 
removed under reduced pressure. The residue was taken 

5 up in dichloromethane and washed 3 x 150 ml IN sodium 
hydroxide* The organic layer was dried over magnesium 
sulfate and the solvent removed at reduced pressure to 
give 104.6 g of N - ethyl -5-oxo-l-( phenyl methyl ) - 3 - 
pyrrol idinecarboxamide as a white solid, mp 97-99°C. 

0 This material was used in the next step. 
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W-#thyl-l-(rt>#nylmtthyl)-3-pyrrolldinem#than>filtf 

To a suspension of 108.68 g (2.860 molt) lithium 
aluminum, hydrida in 800 ml tetrahydrof uran # is addad a _ 
aolution of 194.5 g (0,790 mole) of N-athyl-5-oxo-l- 
(phcnylmathyl)-3-pyrrolidinecarb6xamide in 600 ml 
tetrahydrofuran dropvlse under n^rof^T The reaction 
was then refluxed four hours. The reaction flask was 
cooled in an ice bath and 108 ml of water, 108 ml of 
15% sodium hydroxide, and 324 ml of water were added. 
The precipitated solids were tiltered and washed with 
hot ethanol. ^Tbe^cpm 

concentrated, then dissolved in dichlorome thane , 
filtered, dried over magnesium sulfate, and the 
solvent evaporated under reduced pressure to give 
151.9 g of N-ethyl-l-(phenylmethyl)-3-pyrrolidine- 
methanamine as an oil. 

This material was used without further 
purification in the next step. 

N-ethyl -3-pyrro lid ineme thanamine 

A mixture of 151.65 g (0.695 mole) of N-ethyl-1- 
(phenylmethyl )-3-pyrrol idinemethanamine, 5 g of 20% 
palladium on car^n e , v and 1100 ml^of , ethanol was shaken 
in an atmosphere of hydrogen at about 4.5 x 10 5 Pa 
and at room temperature for 21.6 hours. Another 5 g 
of 20% palladium on carbon was added and the 
hydrogenation continued for 24 hours. The catalyst 
was filtered and the filtrate evaporated under reduced 
pressure. The residue was distilled under vacuum 
(88-91°C, 11.5 mm Hg ) to give 66.0 g N-ethyl-3- 
pyr rol id ineme than ami ne . 

N- ( 2 , 2 , 2-Tr i f luoroethyl )-3-pyrrol id ineme thanam ijne 
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5-Oxo-l - ( phenyl methyl ) -N- [ 2 . 2, 2- tr 1 f luoroethyl ) - 
3-pyrrol Idlne carboxamide 

A mixture of 21.9 g (0.100 mole) ~methyl-5-oxo- 
l-(phenyl»ethyl)-3-pyrrodlidinecarboxylate in 

5 150^ml ^e^rahydro£uran f was cooled- to 0 # C in ice 
bath under nitrogen and 24.32 g (0.150 mole) carbonyl 
diimidatole was added. The reaction was stirred at 
0°C for 30 minutes , then at room temperature for 
30 minutes. A solution of 13.55 g (0.100 mole) of 

0 2, 2,2-trif louroethyl amine hydrochloride, 15.22 g 

; " (0 .100 moleT i78-~dta2abicyclo{5 ; : 4'*: 0] iiWd r ^7^ene^ ancT - 
100 ml tetrahydrofuran was added. The reaction was 
stirred at room temperature overnight. The solvent 
was removed at reduced pressure. The residue was 
15 taken up in dichloromethane and washed 3 x 150 ml 

saturated sodium bicarbonate. The organic layer was 
dried over magnesium sulfate and the solvent removed 
under reduced pressure. The product was purified by 
column chromatography on silica with ethyl acetate 

20 to give 8.50 g of 5-oxo-l-(phenylmethyl )-N- 

(2, 2, 2- tr if luoroethyl )-3-pyrrol id inecarboxamide 
mp 110-112°C. 

This ^material was used in "'the" riexT step. 

l-( Phenyl methyl )-N-( 2 , 2, 2- tri f luoroethyl ) - 3- 

25 pyrrol idi nemet ha n amine 

A mixture of 8.50 g (28.3 mole) of 5-oxo-l- 
( phenyl methyl )-N-(2, 2, 2-tr if luoroethyl ) -3- 
pyrrol id inemethanamine in 100 ml tetrahydrofuran 
was added dropwise to 3.22.g (84.9 mmole) of lithium 

30 aluminum hydride in 50 ml tetrahydrofuran. The 

reaction was tefluxed two hours, then stirred at room 
temperature overnight. The reaction was cooled in* an 
ice bath and 3.2 ml of water, 3.2 ml of 15% sodium 
hydroxide, and 9.6 ml of water were added. The 

35 precipitated salts were filtered and washed with hot 
ethanol. The combined filtrates wure concentrated 
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under reduced pressure. The residue was taken up in 

dichloromethane, filtered, and dried over magnesium 
sulfate. The solvent was removed a* reduced pressure 

to give 7.15 g of l-(phenylmethyl-N-(2,2, 2- 
trifluoroethyl)-3-pyrrolidlnemethanamine. 
ThicPfcaterial was^uiW without ' further 

purification in the next step. 

N-<2, 2, 2-trif luoroethyl ) -3-pyrrol idinemethanamine 

A mixture of 7.15 g (26. 3 mmole) l-{phenyl- 
methyl)-N-(2, 2, r 2-trif luoromethyl )-3-pyrrolidine- 
raethanamine 100 ml of methanol and 0.7 g of 20% 
palladium on carbon was shaken in an atmosphere of 
hydrogen at about 4.5 x 10 5 Pa and at room tempera- 
ture for 24 hours. The catalyst was filtered and the 
filtrate evaporated under reduced pressure. The 
residue was distilled under vacuum (63-65°C, 
2.8 mm Hg) to give 2.55 g of N- ( 2 , 2, 2-tr if luoroethyl )- 
3-pyrrolidinemethanamine . 

N-Propyl -3 -pyrrol idinemethanamine 

5-Oxp-l.r.,(,phenylmethyl ) -N-propyl -3-pyrrolidine- 
carboxamide 

To a solution of 10.96 g (50 mmole) of 5-oxo- 
l-(phenylmethyl )-3-pyrrol id inecar boxy 1 ic acid in 
150 ml of acetonitrile was added 9.73 g (60 mmole) 
of 1, l'-carbonyldiimidazole. The reaction was heated 
to 60°C for one hour, cooled to room temperature and 
treated with 4.13 g (70 mmole) of n-propyl amine . 
After stirring for two hours, the solvent was removed 
in vacuo and the residue partitioned between ether 
and water. The organic layer was washed with water, 
IN hydrochloric acid, dried over magnesium sulfate, 
filtered, and evaporated invacuo to give 12.0 g of 
5-oxo-l-(phenyl -methyl ) -N-propyl -3-pyrrol idine- 
carboxamide, mp 86-87°C. 



l-(Phenylmethyl )-H-propYl-3-pyrrolldlnemethana«lne 

To a suspension of 8.2 g (0.2 sole) of lithium 
aluminum hydride in ISO ml of dry tetrahydrofuran was 
addtd portionwise, 12.0 q (45.6 mole) of solid 
^^o-l-<phenylmath^ idinecarbox^-a^ 
amide. When the addition was complete , the reaction 
mixture was stirred at room temperature for 18 hours 
and then at reflux for two hours. After cooling to 
room temperature, the mixture was treated dropwise, 
successively, with 8 ml of water, 8 ml of 15% aqueous 
sodium hydroxide and 24 ml of water, titrating the 
final addition to produce a granular precipitate. The 
solid was removed by filtration, washed with tetra- 
hydrofuran and the filtrate evaporated in vacuo to 
give 9.6 g of l-(phenylmethyl )-N-propyl-3-pyrrolidine 
methanamine, as a heavy syrup. 

This material was used for the next step without 
further purification. 

^N-Propyl-3-pyrrol id Inemethanamine 

A mixture of 14.0 g (60,0 mmole) of 1- 
( phenyl methyl ) -N-propyl-3-pyr rol id inemethanamine, 
1.6 g of 20% palladium on carbon and 140 ml of 
methanol was shaken in an atmosphere of hydrogen at 
about 4.5 x 10 5 Pa and room temperature for 24 hours. 
The catalyst was removed by filtering through Celite, 
the filtrate concentrated and distilled in vacuo to 
give 7.1 g of N-propyl -3-pyr rol id inemethanamine , 
bp 49-50°C/0.25 iwn. 
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N-Cvc lopropy 1 - 3 -pvrro lid 1 n«mt thanawi ne 

5K)xo-l"(ph#nylmethvl l-N-CYcloproPVl-B- 
pyrrol idtnecarboxamlde 

^ To a •o^ut^^.of 16*4 g (75 nroole) o£ 5-oxo- ^. 
l-(phenylmethyl)-3-pyrrolidinecarboxylic acid in 
150 ml of acetonitrile was added 13.8 g (85 mmole) o£ 
l.l'-carbonyldiimidazole. The reaction was heated to 
60°C for one hour, cooled to room temperature and 
treated with 4.85 g (85 mmole) of cyclopropylamine. 
The reaction was stirred at room temperature for < 
18 hours, the solvent removed in vacuo and the residue 
partitioned between chloroform and water. The organic 
layer was washed with water, 1 N hydrochloric acid, 
dried over magnesium sulfate, filtered, and evaporated 
in vacuo to give 18.3 g of 5-oxo-l-(phenylmethyl)-N- 
cyclopropyl-3-pyrrol idinecarboxamide, mp 94-96°C. 

l-(Phenylmethyl)-N-cyclopropyl-3-PYrrolldlne- 
nethanamine 

To a suspension of 8.2 g (0.20 mole) of lithium 
aluminum hydride in 150 ml of dry tetrahydrof uran was 
added portiohwise 18 ;0 g ( 70.0 "ntmdle) of solid 5-oxo- 
l-(phenylmethyl ) -N -eye lopropyl -3 -pyrrol idine- 
carboxamide. When the addition was complete, the 
reaction mixture was stirred at room temperature for 
18 hours and then at reflux for two hours. After 
cooling to room temperature, the mixture was treated 
dropwise, successively, with 8 ml of water, 8 ml of 
15% aqueous sodium hydroxide and 24 ml of water, 
titrating the final addition to produce a granular 
precipitate. The solid was removed by filtration, 
washed wi th r tetrahydrof uran and the filtrate 
evaporated in vacuo to gne 16.0 g of l-(phenyl- 
raethyl )-N-cyclocropyl-3-py:rol id ineme thanami ne , as a 
heavy oil. This was used for the next step without 
further purification. 
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H-Cycloproryl-3-pyrrolldinemethanamlne 

A mixture of 13.6 g (59.0 nnol) of 1- 
(phenylm«thyl)-N-cyclopropyl-3-pyrrolidine««thanamln« r 

0.5 9 of 20% palladium on carbon and 140 b1 of 
tim®" 3 methanol was shaken in an atmosphere of hydroge^at • 
about 4. 5 x 10* Pa and room temperature for 24 hours. 
The catalyst was removed by filtering through Celite, 
the filtrate concentrated and distilled in vacuo to " 
give 6.3 g of N-cyclopropyl-3-pyrrolidinemethanaraine, 
10 bp 88-90°/13 mm. 

N-( 2-Propyl )-3-pyrrol idineraethanamine 

5-0xo-l- ( phcnylmethyl )-N- ( 2-propyl )-3- 
pyrrol id lnecarboxamldc 

To a solution of 16.4 g (75.0 mroole)of 5-oxo-l- 
15 (phenylmethyl)-3-pyrrolidinecarboxylic acid in 150 ml 
of acetonitrile was added 13.8 g (85.0 nroole) of 
l^l^carbonyldiimidazole. The reaction was heated to 
60*C for one hour, cooled to room temperature and 
treated with 5.0 g (85 irenole) of isopropylamine. The 
20 reaction was stirred at r^m temperature^ for 18 hours, 
the solvent removed in vacuo and the residue parti- 
tioned between chloroform and water. The organic 
layer was washed with water, IN hydrochloric acid, 
dried over magnesium sulfate and evaporated in vacuo 
25 to give 18.6 g to give 18.6 g of 5-oxo- 1 -{ phenyl - 
methyl ) -N- ( 2 -propyl ) -3-pyr rol id i necar box amide , 
^ mp 122-1 24 °C. 
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1 -( Phenylmethyl ) -H* ( 2 -propyl )-3-pyrrol id Ineme thanamine 

To a suspension of 8.2 g (0.2 nola) of lithtu* 
aluminum hydride in 150 ml ofLdry tetrahydrof uran was 
added portionwise, 18.3 g (70.0 nvnole) of solid 
5 5-oxo-l- ( phenylmethyl )-N-(2-propyl)-3-pyrrolidine- 
/carti^lfdft." When the addition- Was compet^ the 
reaction mixture was stirred at room temperature for 
18 hours and then refluxed for two hours. After 
cooling to room temperature, the mixture was treated 
10 dropwise, successively, with 8 ml of water, 8 ml~of 
15% aqueous sodium hydroxide and 24 ml of water, 
titrating the final addition to produce a granular 
precipitate. The solid was removed by filtration, 
washed with tetTahydrof uran and the filtrate 
15 evaporated in vacuo to give 15.6 g of l-(phenyl- 
methyl )~N-(2-propyl )-3-pyrrolidinemethanamine as a 
heavy syrup. 

This material was used for the next step without 
further purification. 

20 N-( 2 -Propyl )-3-pyrrolldlnemethanamine 

A mixture of 13.4 g (58.0 mmol) of 1-phenylmethyl- 
N- ( 2-propyl )-3-pyrrol idineme^^anaminj^^l^O^^g of 20% 
palladium on carbon and 130 ml of methanol was shaken 
in an atmosphere of hydrogen at about 4.5 x 10^ Pa 
25 and room temperature for 24 hours. The catalyst was 
removed by filtration through Celite; the filtrate 
concentrated and distilled in vacuo to give 6.3 g 
of N-( 2-propyl )-3-pyrroi idinemethanamine, 
bp 58-60°C/3.5 mm. 
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2-1 (3-pyrrolldlnyl methvl ) amino) ethanol 

N-(2-hy<3ro xyethvl)-5-oKo-l-(phenyl«ethyl#3- ~ 
pyrrol Id Inecarboxamld* 

A m fe5«< -0« .««.7^ (1200 ncle^^thyl- 
5-oxo-l-(phenylraethyl)-3-pyrrolidinecarboxylat« (J. 
Org. Oiem., 26, 1519 (1961)] # 36.7 g (1600 mole) 
2-aminoethanol,,:and 500 ml methanol were" ref iuxed 
overnight. The reaction was cooled to room 
temperature and the solvent removed at reduced 
pressure. The .residue was taken up in dichloromethane 
and extracted 3 x 100 ml 1 N sodium hydroxide. The 
aqueous layer was taken to pH 5, extracted 3 x 150 ml 
dichloromethane, then taken to pH 8 and again 
extracted 3 x 150 ml dichloromethane. The aqueous 
layer was concentrated at reduced pressure and the 
resulting slurry stirred in dichloromethane. The 
salts were filtered off. The combined organic layers 
were dried over magnesium sulfate, the solvent removed 
at reduced pressure to yield 47.9 g of N-(2- 
hydroxyethyl)-5-oxo-l-phenylmethyl)-3- 
pyrrolidinecarboxaraide as an oil. This was used in 
the .next step without-fur ther pur i f teat ion ' " 

2- I I U-(phenylmeth Y l 1-3-pyrrol i d inyl ) methyl ) amino) 
ethanol 

A mixture of 46.66 g (0.178 mole) of N-(2- 
hydroxyethyl)-5-oxo-2-(phenylmethyl)-3- 
pyrrolidinecarboxamide in 200 ml of tetrahydrof uran 
was added dropwise to a slurry of 20.25 g (0.534 mole) 
of lithium aluminum hydride in 150 ml tetrahydrof uran. 
The reaction was refluxed three hours, then cooled in 
an ice bath. The work up consisted of sequential 
addition of 20 ml water, 20 ml 15% sodium hydroxide 
then 60 ml water. The reaction was filtered and the 
Precipitate washed with ethanol. The filtrate was 
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concentrated at reduced pressure, the residue taken up 
in dichlororaethane, dried over magnesium sulfate, and 
the solvent removed at reduced"pressure to give 
32.31 g of 2-UU-(Phenylmethyl)-3-pyrrolidinylJ- 
> ^nefefiyll amine Jethanol as an,oil. This -material was^ .^.^mm 
used in the next step without further purification. 

2- 1 (3-pyrrolidlnylmethyl)amlnolethanol 
A mixture of 32.32 g of 2- I [ ll-(phenylmethyl )- 

3- pyrrolidinyl)-methyl)amino]ethanol, 330 ml of 
0 methanol and 3 g of 20% palladium w charcoal was 

shaken in an atmosphere of hydrogen at about 
4.5 x 105 Pa and at room temperature for 18 hours.. 
The solvents were then removed at reduced pressure. 
The residue was. distilled under vacuum (bp 129-131«C, 
15 1.5 mm Hg) to give 11.43 g of 2- [ (3-pyrrolidinyl- 
methyl ) ami no] ethanol . 

1,1-Dimethylethvl [l-(diphenvlmethyl l-3-azetidinyl}- 
carbamate 

A solution of 12. 2. g (51.2 mmole) of l-(diphenyl- 
20 methyl)-3-azetidinamine in a mixture of 34 ml of 
water and ' roO mr'of ' t-butariol" was^'treated dropwise. 
with 11.4 g (52 mrool) of di ter t i arybu tyld icar bona te . 
After the addition was complete, the reaction was 
heated at 60°C for I hour, then at room temperature 

25 for 18 hours. The reaction mixture was diluted with 
water and extracted with chloroform. The chloroform 
layer was washed with water, dried over magnesium 
sulfate? filtered, and evaporated in vacuo to give 
14.3 g of l,l-dimethylethyl-l-(diphenylmethyl)-3- 

30 azetidi nyl ] carbamate , mp 148-153°C. 
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1. 1-Dl»tthyl ethyl ( 3-«xet id tnvl ) carbamate 

h solution of 14.2 g (42.0 mole) of 1,1- 
di«*thyUthylMlMdiphenylm«thyl)-3^ 
carbamate in 100 ml of tetrahydrofuran was *hak«n with 
2 g of. 20% palladium on carbon in^^hydrog en 
atmosphere at 4.5 x 10$ Pa for 24 hours. The 
reaction was filtered through Celite and the solvent 
was removed ^in vacuo. The residue was triturated 
several times with hexane to give, as the insoluble 
residue, 6.5 g of 1, l-dimethylethyl-(3-azetidinyl )- 
carbamate, rop 138-14 0°C. w '* - *" 



l-(Diphenylmethyl )-3-azet idinemethanamine 

A suspension of 5.7 g (0.15 mole) of lithium 
aluminum hydride in 200 ml of dry tetrahydrofuran was 

15 treated portionwise with 18.6 g (75 mole) of solid 
3-cyano-l-(diphenylmethyl )azetidine. When the 
addition was complete, the reaction was stirred at 
room temperature for two hours, refluxed for four 
hours, and stirred at room temperature for 18 hours. 

20 The reaction was decomposed by the successive addition 
of 6 ml of water, 6 ml of 15% sodium hydroxide, and 18 
ml of water / ti trat ing the f inal water addi t ion to -" ™ 
give a granular precipitate. The inorganic 
precipitate was removed by filtration, washed with 

25 tetra hydrofuran and evaporated in vacuo to give 

16.9 g of l-(dipheny Imethyl ) -3-azet id i neme thanami ne as 
a heavy oil. 



1, 1 -Dimethyl ethyl t U - (di phenyl methyl ) - 3 -axe t i d i ny 1 1 - 
methyl 1 carbamate 
30 To a solution of 12.0 g (47 rnroole) of 1- 

(diphenyl methyl )-3-azetidi neme thanami ne, 2.08 g 
(52 winole) of sodium hydroxide m 34* ml of water and 
100 ml of t-butanol was added dropwise 11.4 g 
(52 mmolt?) of di ter t iarybutyl -di carbonate . The 
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reaction was heated at 60«C for .one hour, than at room 
temperature for 18 hours. Tha reaction was than 
diluted with water and extracted with chloroform. The 
organic layer was washed with water, dried over mag- 
^l^iun sulfate, filtered and evaporated in vacuo tp.,^ 
give 14.2 g of 1, 1-dimethylethyl I tl-(diphenylmethyl)- 
3-azetidinyl] methyl ) carbamate . 

1, 1-Dimethvl( 3-a2etldinylmethyl ) c arbamate 

A solution of 13.7 g (38.9 mmole) of 1,1- 
dimethylethyl [ ll-diphenyimethyii^a^ 
carbamate in 150 ml of tetrahydrof uran was shaken 
with 2g of 20% palladium on carbon in a hydrogen 
atmosphere 4.5 x 10* Pa for 24 hours. The reaction 
was filtered through Celite and the solvent removed in 
vacuo. The residue was triturated several times with 
hexane to give, as an insoluble residue, 6.8 g of 
l,l-dimethyl(3-azetidinylmethyl) carbamate as a viscous 
oil. This was used without further purification. 

l-(DlphenYlmethvl)-N-methvl-3- a 2etidinecarboxamide 
) To a solution of 7.5 g (28 mmole) of l-(diphenyl- 

methyl )a2etidine-3-carboxylic acid in #5 ml or 
acetonitrile was added 6.C g (37 mmole) of 1,1'- 
carbonyldiimidazole. The reaction was heated at 60°C 
for two hours and successively treated with 3.11 g 
5 (30.8 mmole) of triethylamine and 2.08 g (30.8 mmole) 
of methylamine hydrochloride. The reaction was 
stirred at 60°C for an additional hour, the solvent 
evaporated in vacuo, and the residue dissolved in 
chloroform. After washing with water and drying 
0 over magnesium sulfate, the chloroform layer was 



evaporated in vacuo to give 9*0 g of 1- 

(dipheny lmethyl ) -N-methy 1 -3-axe t id inecar boxamlde $ 

mp 103-107 # C. • ~- ^ 

l-(Diphenylmethyl)-N-roethyl"3-aretldineTi>athanaitina 

To a suspension of 3.2 g (85 mmole) of lithium 
aluminum hydride in 50 ml of dry tetrahydrofuran was 
added dropwise, a solution of 8.5 g (28 mmole) of 
l-diphenylmethyl-N-methyl-3-azetidinecarboxamide in 
50 ml of dry tetrahydrofuran. After the addition 
was complete, the reaction was ref luxed^ for two hours, 
cooled to room temperature, and decomposed by the 
successive addition of 3.4 ml of water, 3.4 ml of 
15% aqueous sodium hydroxide and 10.2 ml of water, 
titrating the final water addition to give a 
granular precipitate. The inorganic precipitate was 
removed by filtration, washed with tetrahydrofuran, 
and evaporated in vacuo. The residue was dissolved 
in chloroform, dried over magnesium sulfate, filtered, 
and evaporated in vacuo to give 7.0 g of 1- 
(diphenylmethyl )-N-raethyl-3-azetidinemethanamine as a 
heavy syrup. This was used without further 
purification?*---' - 

N-Hethyl -3-azet idininemethanami ne 

A solution of 6.7 g (25 mmole) of 1- 
diphenylmethyl -N-methyl-3-azet id inemethanamine in 
100 ml of methanol was shaken with 2.0 g of 20% 
palladium on carbon in a hydrogen atmosphere at 
4.5 x 10 5 Pa for 18 hours. The reaction was filtered 
through Celite and the solvent removed in vacuo. The 
residue was triturated several times with hexane to 
give, as the insoluble residue, 2.3 g of 
N-methyl-3-azetidinemethanami ne as a heavy syrup. 
This was used without further purification. 



WPlPnenylmethvl)-N«-sthyl-3-a»etldlne carboxamlde 

To • solution of 7.5 9 (28 molt) o£ l-(diph«nyl- 
■•thyl )atetidine-3-carboxylic acid in 75 ml of 
acetonltrile was addsd 6.0 g (37 mmole) of 
carbonyidlimldMolt; The mctln wa' h*ft«8«0»C' 
for two hours and successively treated with 3.1 g 
(30.8 wools) of trlethylamine and 2.52 g (30.8 mmole) 
of ethyl amine hydrochloride. The reaction was stirred 
at 60*C for an additional hour, the solvent evaporated 
in vacuo and the residue dissolved in chloroform. 
After washing with water and drying over magnesium 
sulfate, the chloroform layer was evaporated in vacuo 
to give 9.4 g of 

l-(diphenylmethyl)-N-ethyl-3-azetidinecarboxamide, 
mp 91-93»C. 

l-(Dlphenylmethyl)-W-ethyl-3~a2etidinen>ethanamine 

To a suspension of 3.2 g (85 mmole) of lithium 
aluminum hydride in 50 ml of dry tetrahydrof uran was 
added dropwise, a solution of 8.5 g (28.0 mmole) of 
l-(diphenylmethyl)-N-ethyl-3-azetidinecarboxamide in 
50 ml of dry tetrahydrof uran . After the addition was 
complete, the reaction was refluxed for two hoars, 
cooled to room temperature, and decomposed by the 
successive addition of 3.4 ml of water, 3.4 ml of 15% 
aqueous sodium hydroxide and 10.2 ml of water, 
titrating the final water addition to give a granular 
precipitate. The inorganic precipitate was removed by 
filtration, washed with tetrahydrof uran and 
evaporated in vacuo to give 6.7 g of l-(diphenyl- 
methyl )-N-ethyl-3-azetidinemethanamine as a heavy 
syrup. This was used without further purification. 



H-Ethvl-3-«ittidln»»«th«n«mln« 

h solution of 6.4 9 (23 mol«) of 1- 

(diph#nylm«thyl)-!i-«thyl-3-AX#tldintiicth«n«iine in 
100 ml of methanol was shaken with 2.0 g of 20% 
palladium on carbon ••iA^jffftydrogtn atmoaphera atg^. ■ 
4.5 x10$ Pa for 18 hours. The reaction was 
filtered through Cell te and the solvent removed in 
vacuo. The residue was triturated several times 
with hexane to give, as the insoluble residue, 1.6 g 
of N-ethyl-3-a2etidinemethanamine as a heavy syrup. 
This was used without further purification. 

2-Hethyl-2 , 7-diazaspirp t 4 . 4] nonane-1 , 3, 8-tr ione 

A solution of 20.3 g (0.084 mole) 3-ethoxy- 
carbonyl-5-oxo-3-pyrrolidineacetic acid ethyl ester 
U. Otg. Chem. 46, 2757 (1981)] in 40 ml of 40% 
aqueous methyiamine was stirred at room temperature 
overnight, then placed in an oil bath and gradually 
heated to 220 # C over 30 minutes allowing volatiles 
to distill from the open flask. The crude product 
was crystallized from ethanol to afford 12.56 g of 
the title compound, mp 201-204»C. 
Analysis calculated for C8H10N2O3: 

C, 52.74; H f 5.53; N, 15.38. 
Found: C, 52.87; H, 5.60; N, 15.25. 

5 7-Benzyl -2-methyl-2 , 7-diazaspirol4. 4) nonane-1 , 3, 8- 
tr ione 

A solution of 1.82 g (10 mmol ) 2-methyl -2 , 7- 
diazaspiro(4 . 4]nonane-l , 3, 8 - ttr~i one in 20 ml N,N- 
dimethyl f ormamide was added gradually under a 
0 nitrogen atmosphere to 0.0S0 g {10.4 nrool) of 50% 
oil suspension of sodium hydride which had been 
previously washed twice with toluene and covered with 
10 ml N, N-dimethyl formamide . After stirring one hour 
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thtrt was addtd 1.40 g (11 nwol) of benzyl chloridt 
and stirring %#•■ continued overnight at room 
temperatu^ to a small volume... 

in vacuo, the residue was diluted with 40 ml water 
and extracted twice with dichloromejthane* The ca- 
bined organic phase was washed with water, dried 
over magnesium sulfate/ and wafer a ted to give a 
-solid. Crystallization from toluene ;hexane to affore 
1.74 g of the title compound, mp 157rl58°C. 
10 Analysis calculated for C15H16N2O3: - 

Found: C, 66.45; H f 5.79; N, 10.09. 

2 -Be n z y 1 - 7 - me thy 1_- 2 , 7-dlazaspirot4.4)nonane Pi hy d r o- 
chloride 

15 A solution of 1.36 g (5.0 nrool) 7-benzyl-2- 

methyl-2,7-diazaspirol4/4]nonane-l,3,8-trione in 50 ml 
tetrahydrof uran was added dropwise to a suspension of 
0.95 g (25 mmol) lithium aluminum hydride in 30 ml 
tetrahydrof uran. The mixture was stirred overnight 

20 at room temperature , refluxed one hour, cooleci, and 
treated dropwise with 0.95 ml water, 0.95 ml 15% 
sodium^ilydroxlde "solution and 2. & : W£ water T After 
removal of the . inorganic solids by filtration, the 
filtrate was concentrated in vacuo to give a syrup 

25 which was dissolved in isopropanol and treated with 
excess 6N hydrogen chloride in isopropanol. 
Crystallization afforded 0.97 g of the title compound, 
mp 233~234°C. 

Analysis calculated for C 1 5H 2 4 N .2 C 1 2 : 
30 C, 39.40; H, 7.98; N f 9.2«; CI , 23.38. 

Found: C, S9. 37; H , 7.98; N, 9.03; CI , 23.09. 
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2-Mathvl-2 . 7-dlaias plro 14.41 nonane Pi hydrochloride 

A solution of 7-bentyl-2-»«thyl-2,7-diataapiro- 
^•f l" 01 **" 6 ^hydrochloride in 150 ml of Methanol 
With 1.0 g 20% palladium on carbon catalyst was 
hydrogenated at 4.5 x 10 5 Pa for two days. After 
filtration, the filtrate was concentrated to a thick 
syrup which crystallised on addition of acetonitrile 
to give 11.50 g of the title compound, softened at 
164 # C and melted at 168-170°C. 
Analy?*" calculated for CWiW2Cl2^?°<~^«* .... 

C, 45.08j H, 8.51; N, 13.15; CI, 33.27; 
Pound: C, 45.24; H, 8.77; N, 13.18; CI, 33.26. 

2-Ethyl- 2 , 7-diazaspiro 14.4} nonane-1 , 3 , 8- tr lone 

A suspension of 24.33 g (0.100 mmole) 3- 
•thoxycarbonyl-5-oxo-3-pyrrolidineacetic acid ethyl 
ester in an excess of 2 N sodium hydroxide, was 
stirred three hours. at room temperature, acidified 
with dilute hydrochloric acid, and evaporated to 
dryness in vacuo. The product, 3-carboxy-5-oxo-3~ 
pyrrol idineacetic acid, was taken up in isopropyl 
alc Phpl, separated from insoluble sodium chloride 
by filtration, concentrated to a syrup and dissolved 
in 100 ml 70% ethylaroine. The solution was gradually 
heated in an oil bath up to 230°C allowing volates 
to distill and then maintained at 230-240°C for ten 
minutes. After cooling, the product was crystallized 
from isopropyl alcohol to afford 10.12 g of the title 
compound, rap 168 -169° C. 
Analysis calculated for C9H12N2O3: 

C, 55.09; H, 6.17; N, 14.28; 
Pound: C, 55.03; H, 5.84; N, 14.0.1. 
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2-Ethyl-7-b€;uyl*2-7>dUia»Plrot4,41nonant-l,3 y 8- 
trlont 

A •utpension of sodium hydridt (2.20 9 of 60% 
oil suspension (0,055 sols) washed with toluent) in 
5 50 i^iy^ wsi^tresttd 9rsdually 

with s solution of 10.0 9 (0.051 mole) 2-tthyl-2,7- 
dia»aspirol«.4)nonane-l,3,8-trione in 100 ml N,N- 
diraethyiforiramide. After stirring 15 minutes, there 
was added dropwise 6.4 ml (0.055 mole) benzyl chloride 

10 and the mixture was stirred overnight, concentrated 
in vacuo and- shaken wi th wa ter* methylene chlor ide . 
The organic layer was dried, evaporated, and the 
product crystallized from toluene-bexane to afford 
11.11 g of the title compound, mp 125-126. 5°C. 

15 Analysis calculated for C16H18N2O3: 
C, 67.11; H, 6.34; N, 9.79. 
Pound: C, 67.41; R, 6.33; N, 9.79. 
2-Bcnzyl-7-ethyl-2 , 7-diazaspiro [4 . 4)nonane 
Pi hydrochloride 

20 A solution of 11.00 g (0.0385 mole) 2-ethyl- 

7 -benzyl -2 , 7-diazaspiro 14 . 4] nonane-1 , 3, 8-tr ione in 
100 ml tetrahydrof uran was added dropwise to a 
suspension of ■■- 6. 00 g (0 .1 5 8 moi e t ^ 1 i t hi urn > a 1 um i n i urn 
hydride in 250 ml tetr ahydrof ur an . After stirring 

25 overnight, the mixture was refluxed one hour, 

cooled, and treated dropwise with 6 ml water, 6 ml 
15% sodium hydroxide, and 18 ml water. Inorganic 
solids were separated by filtration and the filtrate 
was concentrated, taken up in ether, dried with 

30 magnesium sulfate, and reevaporated. The resulting 
syrup was dissolved in isopropyl alcohol and treated 
with excess hydrogen chloride in isopropyl alcohol 
to afford 9.63 g of the ti tl e- compound , 196-1 9S°C 

(dec) . - * • • - 

35 Analysis calculated for *Cj 6 M 26. K 2 C * 2 = 

C, 60.56; H, 8.26; N, * : . M ; CI, .'i\35. 
Found: L, 60.51; H , P. 08; U. -.*':>; CI. 
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2>Ethyl-2 t 7-dl«»«,pir ft ( 4.41nonan> Pi hydrochloric 

A solution of 9.50 9 <0.030 jols) 2-bensyl-7- 
•thyl-2 , 7-diataspiro [4 . 4] nonane dihydrochlor id* in 
100 ml Methanol was hydrogenated with 1.0 9 20% 
palladia* on carbon catalyst at 4*5^«ff5 Pa for 
22 hours/ After filtration, the solution was 
concentrated to a syrup and crystallized from 
•cetonitrile to afford 6.66 g of the title 'compound, 
■P 168-172'C. 

Analysis calculated for C9H20N2CI2: 

C, 47. 58;' h, 8. 86; N, 12. 33 ; a , 37. 21 . 
Found, C, 47.70; H, 8.58; N, 12.39; CI, 30.92. 
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CLAIMS (for ataf a othar than Austria) 



1. A compound of the formula 

S&j ■ .... 




p°2 R l 



wherein 2 is -2' - (CRsRg )n ' ' NR3R4 , 



V.(CH 2 ) n ,/< (CH 2 ) n . _y 3 



^(CH 2 ) n ...-CH-(CH2)n«"N 
or -N I N _R 3 
^(CH^— CH (CH 2 ) 



/-(CH 2 ) n . 

in which 2* is -N 

^(CH 2 ) n , x 



X it CH, CCJ, CT, C-OH, CO* Iky 1 having from ont 
to thrtt carbon atoms, C-NH-alkyl having fro* ont 
to thrtt carbon atoms or Nj ^ " > — 
Y ii hydrogen, fluorine, chlorine, or bromine* 

n is 1, 2, 3,: v ,or 4; „-i&8»K^ ' 

n 9 ia 1, 2, 3, or 4 wherein n + n* is a total of 

2, 3, 4, or 5; ™" 

n 1 1 is 0, 1, or 2, and 

n ,M is 1 or 2? 

Rj[ is hydrogen, alkyl having from one to six 
carbon atoms or a catibh; *-■* 
1*2 is alkyl having from one to four carbon atoms, 
vinyl, haloalkyl, or hydroxyalkyl having from two 
to four carbon atoms or cycloalkyl having three to 
six carbon atoms; 

R 3 ia hydrogen, alkyl having from ont to four 
carbon atoms or cycloalkyl having three to six 
carbon atoms; 

R4 is hydrogen, alkyl from one to four carbon 
atoms, hydroxyalkyl having two to four carbon 
atoms, trif luoroethyl , or R7CO- wherein R7 is 
alkyl having from one to four carbon atoms or 
alkoxy having from one to four carbon atoms; 
R5 is hydrogen or alkyl having from one to three 
carbon atoms, with the proviso that when X is N 

/-<CH 2 ) -~~f 
and Z is -N NR,R 4 , I } 

NcH 2 > n / 

in which n 4 n' is 3, R3 is cycloalkyl having 
three to six carbon atoms, or R3 is alkyl from 
one to four carbon atoms and R4 is alkyl from one 
to four carbon atoms, hydroxyalkyl having two to 
four carbon atoms or t r 1 f 1 uoroe thyl ; 



^ 
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R6 it hydrogen or alkyl having from one to three 
carbon atoms; where X La C-OH said hydrogen of 
;jQ-OH and said.JEt2 of N-R2 may be displaced by -'•>- 
the ring forming radical — . " _ 

-CH—CH- 
| 1 

Re "9 

. OK- 



wherein is hydrogen or an alkyl group of one 
to three carbon atoms and Rg is hydrogen or an 
alkyl group of one to three carbon atoms, and the 
pharmaceutical^ acceptable acid addition or base 
salts thereof, 

2. A compound as claimed in claim 1, wherein Y is 
fluorine. 

3. A compound as claimed in claim loci and of the formula 

0 

M2$l _ 




A compound as claimed in cl a i m I or! where i n R2 i: 

eth y-l, vinyl, or 2- f luoroe thyl . 

5. A compound as claimed injclaim , wherein X is 
CH, CF, or N. 



is. A compound as clained^n/jclsin * wherein R] is 

hydrogen or a pharmaceutical^ acceptable acid 
addition or base salt thereof ■>■■• 

7. A. compound as claimed i reclaim ,u<^y^ n *' is 
2>n' / 



^(CH 





> or wherein Z is 



_ d CH ( 2 , n.V (CR 5 R 6'n"N 
**N T N — R^ 

^ (CH 2 ) n .A> (CH 2 ) n - ^ 



8. A compound as claimed in claim 3, wherein Rg is 
hydrogen, R9 is methyl and Rj is hydrogen. 



9. A compound as claimed in claim 7, wherein 2 is 
hydrogen, methyl or ethyl 



X is C-F or N, and R3 is 

CH^-NHR- * 
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10. A compound as claimed in claim 7» wherein Z is 

; X is C-F or N, and R3 is 




hydrogen, methyl, or ethyl. 

H. A compound as claimed in claim "9 of 10, being 7-13- 
(arainomethyl)-l-pyrrolidinyl]-l-ethyl-6-f luoro- 
1, 4-dihydro-4-oxo-l , 8-naphthyridine-3-carboxylic 

^acidyO^ ■ *. .. ... 

l3-(aminoraethyl)-l-pyrroli<3inyll-l-ethyl-6 , 8- 
dif luoro-1, 4-dihydro-4-oxo-3-quinoline carboxylic 
acid, or 

' * . 7- 

l3-(aminomethyl)-l-pyrrolidinyll-6,8-dif luoro-1- 
( 2~f luoroethyl )-l , 4-dihydro-4-oxo-3-quinoline- 
carboxylic acid > or 

I 3-( ami nomethyl )-l-pyrrolTdinyl } -6, 8-dif luoro-1 - 
ethenyl -1 , 4-dihydro-4-oxo-3-quinol inecarboxy 1 ic 
acid % or 

. 1- 

ethyl -7- I 3- ( ( ethyl ami no ) methyl ) -1 -pyr rol i d i nyl ] - 
6-f luoro-1 , 4-dihydro-4-oxo-l , 8-naphthyr idi ne-3- 
carboxylic acidjor 

ethyl -7- | 3- ( ethyl ami no) methyl ] -1 -pyrrol idi nyl ) - 
6, 8-dif luoro-1 , 4-dihydro-4-oxo-3-qui nol inecar- 
boxylic acidjOr 



t3-t(ethyla«ino)»ethyl]-l-pyrroli<5inyl]-6 # 8- 
difluorq*l-(2-fluoro«thyl^^ 
quinolinecarboxylic acid } or 

I3-|{ethylaraino)methyl-l-pyrrolidinyl)-6,8- 

dif luoro-l-cthenyl-l # 4-<Jihydro-4-oxo-3-quinolin«- 

carboxylic acid ^ or 

ethyl-6-f luoro-1 , 4-dihydro-7- 13- 1 1 ( 1-methylethyl )- 
amino] methyl 1 -1-pyrrol i d inyl ] -4-oxo-l , 8- 
naphthyridine-3-carboxylic acid, or 

ethyl -7- (3- \ I < 1-methylethyl )ami no) methyl ] -1- 
pyrrolidinyl-6,8-dif luoro-1 , 4-dihydro-4-oxo-3- 
quinolinecarboxylic acid, or 

ethyl-6-fluoro-l,4-dihydro-7-(7-raethyl-2,7- 

d i a 2 asp i r o 1 4 .-4 ] no n— 2 - y 1 ) - 4 - o xo - 1- , 8 - n apht h y r i d I n e - 

3-carboxylic acid, or 

ethyl-6,8-di£ luoro-1 , 4-dihydro~7- ( 7-roethyl -2 , 7- 
diazaspiro(4 . 4] non-2-yl ) -4-oxo-3-quinol inecar- 
boxylic acid^or 

9- 

f luoro-2, 3-dihydro-3-methyl -10-( 7 -methyl -2 , 7- 
diazaspiro(4 . 4]non-2-yl -7-oxo-7H-pyr rdo (1,2, 3-de J- 
1 , 4-benzoxazine-6-car boxy 1 ic acid . 
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A process for the preparation of a compound as 
claimed in claim 1 and of. the formula 




Wherein 2 is 

/(CH 2 ) n N ^(CH 2 ) n y(CR 5 R 6 ) n . 

wmm<**> n-< (CH2) < .;V(ch,, n A(ch 2 , 



^■(CH 2 ) n ...-CH-(CH 2 ) n .,.^ 

or -N I „ -N-R 3 

T^CH 2 CH CH 2 



which comprises reacting a compound of the 
formulae 



0 




wherein Lisa leaving group, 

with an amine corresponding to the group 2 defined 
above, an), if desired, converting the resulting 
product to a phai maceut i ca 1 ly acceptable acid 
addition_or base salt thereof; by known methods. 
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,3 "'elITT? ^ PreP *" tion * • ""Pound «. 



R4 R 3N(CR 5 R 6 ) n - m v 
N 




which comprises reacting a compound of the formula 



.N-CH=CH 
H 3 C^ J 



I 

"2 



with an a«idine of the formula 



NH 

H2N-C-(CR 5 R6)n"NR3R 4 , 
«d, if desired, converting the resulting product 
to a pharmaceutical^ acceptable acid addition or 
base salt thereof by known methods. 

'A- A Process for the preparation of a compound as 
claimed in claim 1 and of the formula 



*4 R 3 N <CR 5 R 6 ) n 




which comprises: 



«) reactin 



g.a compound of the formul. 
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with a compound of the formula 

Hal-CH2C{CR5R6>n' '-Hal, 
wherein n" is 1 or 2 and Hal is halogen; 
bT displacing the halogen" atom of the resulting 
compound of the formula 



X 

Hal(CR 5 R 6 ) n - N 




COjRi 



with an amino group of "the formula R3R4N- 
or with axide ion? c) reducing the resulting 
axide group to a compound wherein R3 and R4 
are hydrogen, and, if desired, alkylating the 
amino group with an alkyl halide in which alkyl 
has one to three carbon atoms, and, if desired, 
converting the resulting product to a 
pharmaceutical^ acceptable acid addition or 
base salt thereof by known methods. 



A process for the preparation of a compound as 
claimed in claim 1 and of the formula 



which comprise, reacting a compound of the formula 



Y V* s Y A Y c ° 2Rl 

0 L 



with a thioamide for the formula 

S'~~ 

„ I 

H 2 NC-(CR5R 6 ) n . .NR3R4, 

. * nd ' * L?**.l5*? ,<=° nver t i ng th. M e*Bl.t 1 44^,.,prod.uct 
to a pharmaceuticaily acceptable acid addition 
or base salt thereof by known methods. 
It>. A process for the preparation of a compound as 
claimed in claim 1 and of the formula 

0 



R4R 3 N(CR 5 R 6 ) nW -^ 




C0 2 Ri 



R8 

which comprises reacting^ compound of the formula 




with a thioamide of the forraul 



S 
II 



H 2NC(CR 5 R 6 ) n . .NR3R4 
and if desired, converting the resulting product 
to a pharmaceuticaily acceptable acid addition 
or base salt ^thereof by known methods. 



'7. A process for the preparation of a compound as 
claimed in claim 1 and of the formula 
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R 4 R 3N(CR 5 R 6 ) n .. N 
II 

^ V R 9 

which comprises reacting , . compound of the formula 

, C0 2 R 1 





with an amidine of the formula 

H 2 NC-(CR 5 R 6 ) n ,,NR 3 R 4f and, 
if desired, converting the resulting product to a 
pharmaceutical^ acceptable acid addition or base 
»«lt thereof by known methods. 

I*. A pharmaceutical composition comprising an anti- 
"^bacterial^ rf effectivr amount' of a compound as 
claimed in^claim ^together with a pharmaceu- 
tical^ acceptable carrier. 



19. A compound of the formula < N-H 




CH 2 NR 3 R 4 



wherein R 3 is alkyl from on* to four carbon a tout 
or cycloalkyl from three to six carbon atoms and 
R4 is hydrogen, alkyl from one^io^fSSirraVbon 
atoms , hydro xy alkyl from two to four carbon atoms 
or R7CO- # ^herein R7 is alkyl from PJ^a four 
carbon atoms or alkoxy from one to four carbon 
atoms* 

30. X compound as claimed in claim 19, wherein R4 
is hydrogen and R3 is methyl or ethyl. 

31* A compound of the formula 




wherein R3 is alkyl from one to four carbon atoms 
or cycloalkyl from three to six carbon atoms. 

33* A compound as claimed in claim 21, wherein R3 is 
methyl or ethyl. 

33. Ethyl I (3 -pyrrol idinyl ) methyl ) carbamate . 

A compound of the formula 



0 




wherein Rj is hydrogen, alkyl having from one 
to six carbon atoms or a cation; 

1*2 is alkyl having from one to four carbon atoms, 
vinyl, haloalkyl, or hydroxyalkyl having from two 



to four carbon atoms or cycloalkyl having thraa to 
six carbon atoms; 

X ia CHy CC1, CF, C-OH # CO-alky 1 having from ona 
to thraa carbon atoma, CNH-alkyl having from ona 

to..^j carbon atoma or -Mi j 

Y is hydrogen, fluorine, chlorine r or bromine. 

25. A compound as claimed in claim ^ and being 7- 
acetyl-l-ethyl-6,8-dif luoro-1 , 4-dihydro-4-oxo- 
3-quinolinecarboxylic acid. 

2L. A compound of the formula 

O 



H 3 C 




*8 



wherein Rj is hydrogen, alkyl having from one to 
six carbon atoms or a cation; 

R8 is hydrogen or an alkyl group of one to three 
carbon atoms; 

R9 is hydrogen or an "a Iky!" gF6Qp dl one to three 
carbon atoms, and 

Y is hydrogen, fluorine, chlorine or bromine. 

27. A compound as claimed in claim 26 and being 10- 
acetyl -9 -f luoro-2, 3-d ihydro-B-methyl-T-oxo-TH- 
pyridot 1 , 2, 3 -de J -1 , 4-benzoxazine-6-carboxyl ic 
acid. 



CLAIMS (for Austria) 

I . a process tor the preparation of a compound 
of the formula 



wherein 2 is 




R 4 R 3 N-(CR 5 



/ / (CH 2>n^ ^(CH 2 ) n y(CR 5 R 6 ) n - N 

> R 6>n"-V - N- , -N I 9" R 3 



(CH 2 ) n , • .*CH-(CH 2 ) n . . 

or -N | ^N-R 3 

CH — CH 0 



X is CH, ^Cl\ CF, C-OH, CO-alkyl having from one 
to three carbon atoms, C-NH-alkyl having from one 
to three carbon atoms or N; 

Y is hydrogen, fluorine, chlorine, or bromine; 
n is 1, Q\ 3, or^Ti 

n f is 1, (2)^ 3, or 4 wherein n ♦ n' is a total of 

2 r ..3 # --4.,~.o-r~-&> 7^- : -r-— — . 

n" is 0, 1, or 2, and 
n' ' • is 1 or 2; 

R l * s hydrogen, alkyl having from one to six 
carbon atoms or a cation; 

R2 is alkyl having from one to four carbon atoms, 
vinyl, haloalkyl, or hydroxyalkyl having from two 
to four carbon atoms or c ycloalkyl having three to 
six carbon atoms; 

R3 is hydrogen, alkyl having from one to four 
carbon atoms or cycloalkyl having-three to six 
carbon atoms; 



wherein Rg is hydrogen or an alkyl group of one 
to three carbon atoms and R9 is hydrogen or an 
alkyl group of one to three carbon atoms, and the 
pharmaceutical ly acceptable acid addition or base 
salts thereof 3 



• 4 



R4 is hydrogen/ alkyl from one to four carbon 
atoms 1 hydroxyalkyl having two to four carbon 
atoms, trif luorotthyl, or R7CO- wherein R7 is 
alkyl haying from ona to four carbon atoms or 
alkoxy having from ona to four carbon atoms; 
R5 is hydrogen or alkyl having from ona to threa 
ctf^BSIFatoms, with the provfaro that when X is h ^« 

and 2 is -tf ^^NR 3 R 4# ^ 

( CH 2>n f 

in which n + n' is 3, R3 is cycloalkyl having 
three^Jto six carbon atpins, or R3 .is alkyl from 
one to four carbon atoms and R4 is alkyl from one 
to four carbon atoms* hydroxyalkyl having two to 
four carbon atoms or trif luoroethyl ; 
R6 is hydrogen or alkyl having from one to three 
carbon atoms; where X is C-OH said hydrogen of 
C-OH and said R2 of N-R2 may be displaced by 
the ring forming radical 



-CH— CH- 
R 8 R 9 



which comprises reacting a compound of the 
formulas 




wherein L is a leaving group, 

with an amine corresponding to the group Z defined 
above, and, if desired, converting the resulting 
product to a pharmaceutical^ acceptable acid 
addition or base salt thereof by known methods. 
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2. A process for th« preparation of a compound 
of the formula 




fc^N (CR5R5) n «>^N 
N 

which comprises reacting a compound of the formula 

O 



H 3 <N 
H 3 C 




.N-CH«CH-<r ^ X ^ ^ N ' 
O 



with an amidine of the formula 

NH 

H2N-C-(CR5R6)n' ,WR 3R4r 
and, if desired, converting the resulting product 
to a pharmaceutical^ acceptable acid addition or 
base salt thereof by known methods, wherein R a to 
R^, X, Y and n" are as defined in claim 1. 

3-, A process for the preparation- of a compound 

of the formula 



< 4 R 3 N(CR 5 R 6 ) n .^N 




C0 2 R! 



which comprises: f" 

a) reacting a compound of the formula 



o 




with a compound of the formula 

Kal-CH2C(CR5R6)n l '-Hal, 
wherein n M is 1 or 2 and Hal is halogen; 
b) displacing the halogen atom loi^ tfil'^resultihg 
compound of the formula 



0 



Hal <CR 5 R 6 ) 




with an amino group of the formula R3R4N- 

or with azide ion; c) reducing the resulting 

aside group to a compound wherein R3 and R4 

are hydrogen, and, if desired, alkylating the 

amino group with an alkyl halide in which alkyl 

has one to three carbon atoms, and, if desired, 

converting the resulting product to a 

pharmaceutical ly acceptable acid addition or 

base salt thereof by known me t hod s^ wherein 
to R^, X, Y and n" are as defined in claim 1. 

A process for the preparation of a compound 
of the formula 



vnicn comprises reacting a compound of the formula 

0 




with -a thioamide for the formula 



S 
II 



H 2 NC-(CR5R 6 ) n . .NR3R4, 
and, if desired, converting the resulting product 
to-;a^pharmaceutically acceptable tfcid addition 
or base salt thereof by known methods^ wherein ^ 



to R fi , X, Y and n" are as defined in claim 1. 



5. A process for the preparation of a compound of the formula 



N 




R 4 R 3 N(CR 5 R 6 ) n (/ J 

S 



which comprises reacting^a compound of the formula 




.C&2-R1- 



with a thioamide of the formula 



S 

u I' 

H2NC(CRsR 6 ) n . 1 NR3R4 
and if desired, converting the resulting product 
to a pharmaceutical^ acceptable acid addition 
or base salt thereof by known methods^ wherein R 
tcTRg, Y and n" are as defined in claim 1. 

b. A-process for the preparation of a compound 

of the formula 



- which comprises reacting a compound of the formula 



R8 



H3C 



H 3 C V 



N-CH-CHC 

t 




with an aroidine of the formula 



H 2 NC-(CR 5 R 6 ) n . 1NR3R4, and, 



if desired, converting the resulting product to a 

pharmaceutical^ acceptable acid addition or base 

salt thereof by known methods^ wherein R^ to R^, Y 
. and n" are as dofinod in claia 1. 

A process as claimed in any preceding claim, wherein Y is 

•fluorine;" • • — rat-.— — — - -rr v- 

^ process as claimed in any preoeding claim, for producing 



ethyl, vinyl, or 2-fluoroethyl / 

* process as claimrxl in any preceding claim, wtv?reJn X is 
CH, CF f or N , 



0 





III'* 
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11. A process • as claimed InJLclafm $ wherein Rj is 
hydrogen or a pharmaceutically acceptable acid 
addition or base salt thereof. 

/ajitj pr«c«4»f$ 

12. A prooeas as claimed in^clalm / wherein 2 is 



,^< CH 2>n 



or 




N 



M ^ CH 2>n V (CR 5 R 6 J n-N 

...JT .1*5*3- 

(CH 2 ) n ,A v(C H 2 ) n »-^ 



- A process as claimed in claim 8, wherein H% is 
hydrogen, R9 is methyl and Rj is hydrogen. 

lif.. A process as claimed in claim 12, wherein 2 is 

-N \^ • X is C-F or N , and R3 is 

n s /^CH 2 -NHR 3 ' J 

•hydrogen, methyl or ethyl. 



\S. K 



-N 




'''''' -00- 
as claimed in claim 12, wherein I Is 

X is C-F or M, and R3 is 



hydrogen . methyl , or ethyl . 

It. A process as claised in ddia 14 or 15. for producing 7-13- 
(arai nomethyl)-l-pyrrol idinyl )-l-ethyl-6-f luoro- 
l # 4-dihydro-4-oxo-l,8-naphthyridine-3-carboxylic 



.acid^or 



7- 



(3-( arainomethyl )-l-pyrrolidinyl ] -l-ethyl-6 , 8- 
dif luoro-l,4-dihydro-4-oxo-3-quinoline carboxylic 
acid j or 



7- 



l3-(aminomcthyl>-l-pyrrolidinyl]-6,8-di£luoro-l- 
(2-f luoroethyl)-l # 4-dihydro-4-oxo-3-quinoline- 
carboxylic acid^or 



-7- 



l3-(aminon>ethyl)-l-pyrrol idinyl ) -6 , 8-di f lubro-1- 
ethenyl-1 , 4-dihydro-4-oxo-3-qu i nol inecarboxyl ic 
a c i d % or 



, 1- 

ethyl-7-l3-I(ethylanino)methyl ] -1 -pyrrol idinyl ]- 
6-f luoro-1 , 4-dihydro-4-oxo-l , 8-naphthyr i dine- 3-" 
carboxylic acid,or 



1- 



ethyl -7- l3-(ethylaminormethyl } -1-pyTrol idiTVyl'l - 
6, 8-dif luoro-1 , 4~di hydro- 4 -oxo- 3-qu i nol i necar - 
boxylic acidjor 
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7- 



1 3- 1 ( ethylami no ) methyl ) -1-pyrrol idinyl J-6,8- 
dif luoro-l-( 2-£luoroethyl 4-dihydro-4-oxo-3- 
quinolinecarboxylic acid^or 



7- 



|3-( ( ethylami no) methyl -1-pyrrol idinyl J -6 , 8- 

dif luoro-l-etheny 1-1, 4-dihydr o-4-oxo-3-qui noli ne- 

carboxylic acid^or 



ethyl-6-f luoro-1 , 4-dihydro-7- t 3- I I ( 1-methylethy 1 ) 
ami no] methyl ) -1-pyrrol idinyl J -4-oxo-l ,8- 
naphthyridine-3-carboxylic acid, or 



- - 1- 

ethyl -7- [ 3- I ( ( 1-methylethyl ) ami no ] methyl } -1- 
pyrrolidinyl-6, 8-dif luoro-1 , 4-dihydro-4-oxo-3- 
quinolinecarboxylic acid, or 

1- 

ethyl-6-f luoro-1 , 4-di hydro-7- ( 7-methyl -2 , 7- 
,., ; ^ T ™d i axaspir : o |-4^ 4 ] no n ~ 2 - y 1 )— xo- -I* ^8 - n a ph t h y r i d i ner" 
3-carboxylic acid, or 

- 1- 

ethyl -6, 8-dif luoro-1 , 4 -di hydro- 7- ( 7-methyl -2, 7- 
diazaspiro(4 . 4) non-2-yl )-4-oxo-3-quinolinecar- 
boxyl i c aci d , or 



9- 

f luoi o-2 , 3-d i hydro- 3- methyl - i 0- ( 7-methyl -2 , 7- 
diataspiro(4. A ) non-2-yl -7^bxo -7H-pyr i do ( 1 , 2/3-deT- 
.™~ 1, 4-benzoxaz ine-6-car boxyl i c ~acid. " ~ ~" 
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17.- A process for preparing a pharmaceutical 
composition, which comprises incorporating an anti- 
bacterially effective amount of a compound prepared 
by a process as claimed in %ny"pfcfe*Mlng claim"into^ 
a pharmaceutical ly acceptable carrier. 
; v' ; ^U. VA "prck5egs for prepa^inf^^^pound of the 
formula 



N-H 




CH2NR3R4 



wherein R| is alkyl from one- to: f ou ca r bon atoms 
or cycloalkyl from three to six carbon atoms and 
R 4 is hydrogen, alkyl from one to four carbon atoms, 
hydroxyalkyl from two to four carbon atoms or R ? C0- 
wherein R ? is alkyl from one to four carbon atoms 
or alkoxy from one to four carbon atoms; which process 
comprises preparing the compound by a standard procedure 
or a variation thereof. 

19. A process as claimed in claim 18, wherein 
R4 is hydrogen and R^ is methyl or ethyl. 

20. A process for preparing a compound of the 

^formula- - . -w- — 



H-N 



N-R3 



wherein R 3 is alkyl from one to four carbon atoms 
or cycloalkyl from three to six carbon atoms; which 
process comprises preparing the compound by a stand 
procedure or a variation thereof . 

21. A process as claimed in claim 20, wherein 
R- is methyl or ethyl . JT| 
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. 22. A process for preparin? ethyl t (i- 
• pyrrol id inyl ) roe thy 1 J carbamate, which process: comprises 
preparing the compound by a standard procedure or 
a variation thereof. 

23. A process for preparing a compound of the 

formula :'v : C- : . 




wherein R ^ is hydrogen, alkyl having from one to 

^ cation; R^lfg^ift^ 

from one to four carbon atoms, vinyl, haloalkyl, 

or hydroxyalkyl having from -two to four carbon atoms 

or cycloalkyl having three to six carbon atoms; X 

is CH, CC1, CF, C-OH, CO-alkyl having from one to 

three carbon atoms, CNH-alkyl having from one to 

three carbon atoms or N; Y is hydrogen, fluorine, 

chlorine, or bromine; which process comprises preparing 

the compound by a standard procedure or a variation 

there~of ♦ 

24* A process as claimed in claim 23, fcr 
producing 7-acetyl-l-ethyl -6 , 8-dif luoro-1, 4-dihydro- 
4 - oxo- 3 -qu i no 1 inecarboxyl ic acidV''""-^**^ ■"■-^ r 

25, A process for preparing a compound of the 
formula 

0 



H 3 C 




R 8 



wherein is hydrogen, alkyl having from on* to 
six carbon at oat or a cation > jt 0 is hydrogen or an 
alkyl group of one to three carbon atoms j is hydrogen 
or an alkyl group of ©he to three carbon atoms; and 
Y is hydrogan, fluorine, chlorine or bromine; vhfTch 
process ^cc-mprises preparing the compound by a standard 
procedure or a variation thereof. 

26- A process as claimed in claim 25, for - 
producing 10-acetyl-9-f luoro-2,3-dihydro-3-methyi-7-,^ 

oxo-7H-pyrido{ 1, 2, 3-<J«]-l,4-benzoxatine-6-carboxyXic 

™~ '■*■•■■ ■ 

acid. 
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